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9.0 SCREENING OF REMEDIAL ACTION TECHNOLOGIES

A two-phased process was used to determine the appropriate remedial response for
the Lees Lane Landfill Site. First, an initial screening of technologies was
performed to eliminate obviously infeasible, inappropriate, or environmentally
unacceptable alternatives. The second phase involved a detailed analysis of a
limited number of remedial alternatives, formed from the technologies that passed
the initial screening stage.

Numerous technologies are available for use at the Lees Lane Landfill Site.
Although many are applicable, it is apparent that a number of technologies can be
removed from further consideration based on the information obtained about the
site from the Remedial Investigation (Rl).

Screening began during the RI as information on the site conditions was obtained
and a list of preliminary, applicable technologies was developed. This list
comprises actions that address the potential site problems and pathways of
contamination identified during the RI:

• No action
• Monitoring
• Alternate water supply
• Surface capping
• Surface regrading and revegetation
• Surface water diversion
• Bank protection controls
• Groundwater barriers
• Leachate collection
• Gas collection and/or venting
• Groundwater collection
• Removal and/or control of surface waste
• Removal of contaminated soil/sediment
• In-Situ treatment
• Excavation
• Incineration
• Disposal technologies

9-1
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These actions can be grouped as shown on Table 9-1.

Each technology has been reviewed in accordance with the following four criteria:

• Technical Considerations
• Public Health and Environmental Considerations
• Institutional Considerations
• Cost Considerations

During the initial screening, the investigation team and other personnel, with
experience in various applicable disciplines, reviewed and evaluated the results and
conclusions of the RI. The technologies identified during the RI, as well as
technologies encompassing treatment or disposal, which were thought to be of
importance, were discussed and evaluated. In the following narratives, each
criterion is reviewed and discussed separately under each technology. If the
technology is rejected for use at the Lees Lane Landfill Site under a particular
criterion, it is eliminated from further consideration.

In some cases, there are several technologies that are similar to each other, such
as the various technologies used for leachate collection or alternate water supply.
In these cases, an evaluation was performed to determine which technology was
most appropriate for the Lees Lane Landfill Site.

9.1 No Action Technologies

The purpose of reviewing the no action technologies is to estimate the effect of
not performing additional remedial actions at the site.

9.1.1 Technical Considerations

No Action

These technologies assume that no remedial activities will be undertaken at the
Lees Lane Landfill Site. The low level contamination of the groundwater will
continue, with the possibility of either increasing or decreasing without anyone

9-2
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TABLE 9-1

GENERAL RESPONSE ACTIONS AND
ASSOCIATED REMEDIAL TECHNOLOGIES

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

General Response Action

No Action

Alternate Water Supply

Containment

Diversion

Collection

Reduction

Onsite Treatment

Offsite Treatment

In-Situ Treatment

Associated Remedial Technologies

No Action
Monitoring

Municipal Water Supply Hookup
Bottled Water
Individual Treatment Units

Surface Capping
Bank Protection Controls
Groundwater Barriers

Surface Regrading and Revegetation
Levees, Terraces, and Benches

Leachate Collection
Gas Collection and/or Venting
Groundwater Collection

Removal and/or Control of Surface W aste

Leachate Treatment
Incineration
Leachate Treatment
Incineration

Inplace Treatment of Soils

9-3
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TABLE 9-1
GENERAL RESPONSE ACTIONS AND
ASSOCIATED REMEDIAL TECHNOLOGIES
LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY
PAGE TWO

General Response Action Associated Remedial Technologies

Complete Removal Removal of Contaminated Soil/Sediment
Excavation

Offsite Disposal Landfilling
Incineration

Onsite Disposal Landfilling
Incineration
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being aware of those changes or being able to take steps to deal with them. The
gas collection system may deteriorate and unknown quantities of gases may be
released to the air, leading to increased risk of exposure of contaminants.

No Action - Monitoring

Under the no action technologies, additional remedial activities would not be
performed. However, a long-term monitoring program would be established so that
possible adverse public health or environmental impacts that may arise can be
identified and addressed. At the Lees Lane Landfill Site, this would include
monitoring the groundwater, air, and landfill-generated gas.

9.1.2 Public Health and Environmental Considerations

No Action

The no action alternative does not address the remediation of the site nor the
potential threat to the environment or public via the contamination pathways.
Public reaction may be unfavorable, since onsite and offsite contamination will not
be mitigated. At the Lees Lane Landfill Site, the no action alternative increases
the potential for migration of gas, and its possible health impact on the Riverside
Gardens residents. Therefore, no action will not be considered further.

No Action - Monitoring

While this alternative does not address the remediation of contamination, it does
provide a mechanism for identifying future problems.

9.1.3 Institutional Considerations

No Action - Monitoring

This technology can be implemented easily once an agency has been selected to
perform it.

9-5
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9.1.4 Cost Considerations

No Action - Monitoring

This technology will involve the design and construction of a gas monitoring system
and design and implementation of ambient air, gas, and groundwater sampling
programs. The costs of sampling and analyses of all three media should be
moderate.

9.2 Alternate Water Supply

During the RI, five private wells in the Riverside Gardens neighborhood were
identified for sampling and only three of these were used as a potable water supply.
The levels of contaminants found in these private wells were below those triggering
any public health concern. Although no contaminant levels of concern are present
in the groundwater serving the private wells, there is a potential for groundwater
reversal at the site. This technology is being retained for use in the event that
future monitoring indicates contamination of the groundwater serving the private
wells.

9.2.1 Technical Considerations

Alternative water supply systems are designed to provide residences and other
facilities with potable water. Although the private wells at the Lees Lane Landfill
Site are normally upgradient of the site, a possibility of flow reversal exists.
Currently, groundwater contamination levels in the groundwater found in the
private wells are below any public health concern. If contaminated groundwater
affects private wells in the future, the following water supply systems have
potential application at the site.

• Municipal water supply hookup
• Bottled water
• Individual treatment units

9-6
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These systems do not alleviate problems that could arise from the landfill leachate
and contaminated groundwater plume, but rather provide protection to the
receptors.

Municipal Water Supply Hookup

Water lines can be extended from the Louisville municipal water main to the
homes in the area. A water line presently serves water to many of the Riverside
Gardens' residents and could also provide potable water along with fire protection
to those residents still using private wells. This alternative is the most complete
and reliable of those considered.

Bottled Water

Providing bottled water is a short-term solution to any problem. Extended usage of
bottled water is an inconvenience to the residents and does not provide protection
from dermal exposure. Since the time for any improvement of contaminated
groundwater is expected to be several years, even with source reduction, this
technology will be eliminated from further consideration.

Individual Treatment Units

Installation of individual treatment units on the present wells involves designing an
adequate treatment system to remove contaminants found in the groundwater,
followed by continuous monitoring of the systems over an extended time. Improper
up-keep of these systems could lead to failure and possible future exposure.
Therefore, frequent monitoring is required to detect breakthrough of any filter
systems. Routine sampling would be required to ensure that each unit is operating
properly. This technology is not practical and is therefore eliminated from further
consideration.

A summary of the technical screening for alternate water supply systems is
presented in Table 9-2.

9-7
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TABLE 9-2

TECHNICAL SCREENING
ALTERNATE WATER SUPPLY TECHNOLOGY

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

Alternate Water Supply Retained for
Further

Technology Evaluation Comments

Municipal Water Yes Most complete and reliable;
Supply Hookup no monitoring required

Bottled Water No Short-term solution

IndividualTreatment No Requires extensive
Units monitoring and maintenance

9-8
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9.2.2 Public Health and Environmental Considerations

Provision of an alternate water supply will remove the health hazards presented by
the long-term possibility of consumption of contaminated drinking water. It will
not affect any current or future environmental impacts caused by the site
contaminants.

9.2.3 Institutional Considerations

This technology can be implemented easily, based on standard industry practices
and the local water purveyor's requirements.

9.2.4 Cost Considerations

This technology has a low capital cost and nominal operation and maintenance
costs.

9.3 Surface Capping

Presently a cover exists at the site, but its permeability and thickness are
unknown. Based on the results of the RI, it is believed that local soil was used to
cover the landfill. The cover, as it now exists, serves little benefit in the
prevention of infiltration of rainwater or the release of landfill gases. Capping is
applicable to this site and will be retained for further consideration.

Capping priorities for this site include controlling gas migration and limiting
infiltration. A cap constructed to meet these needs would incorporate soil over a
semi-impermeable barrier for water drainage and vegetation growth. A gravel
layer below the barrier would be necessary to reduce gas migration through the
cover. The depth of various layers depends on pur pose (s) of the cover and the soils'
chemical, physical, geological, and engineering properties.

9-9
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9.3.1 Technical Considerations

The use of landfill capping is a well documented technology and is currently
considered standard procedure in the closing of disposal sites. Caps are
constructed primarily to control the release of gases to the atmosphere and to
reduce infiltration of surface water.

The capping process, at a minimum, requires a relatively impermeable barrier
overlying the landfill contents and a suitable cover soil to protect the barrier and
support the growth of vegetation. Capping materials include:

• Clay
• Synthetic membranes
• Concrete
• Asphalt
• Soil mixtures

- soil/bentonite
- soil/lime
- soil/portland or bituminous cement

Clays and Synthetic Membranes

Clays and synthetic membranes have been used extensively in cap construction.
For both types of cover, waste compatability must be evaluated. At Lees Lane
Landfill, the presence of metals and few organics should allow the use of both clay
and synthetic membranes. For synthetic membranes, attention should also be
directed toward the prevention of tears, punctures, and the proper lapping of seams
(Lutton, 1982). Since the size of the area to be capped is approximately 112 acres,
the number of seams and amount of a synthetic membrane would be extensive.
Therefore, only clay will be retained for further consideration.

Concrete and Asphalt

Concretes and asphalts can produce low permeability to infiltration and gas
migration. However, both are susceptable to shrinkage and/or cracking, increasing
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the risk of failure. Certain cover-specific requirements for the installation of
these barriers include equipment for their handling and application. Where thick
layers of asphalt are needed, multiple applications might be necessary (Ehrenfeld
and Bass, 1983). Since the landfill is still subsiding, these methods are considered
inappropriate.

Soil Mixtures

Soil mixtures can be advantageous, particularly when onsite soil is suitable.
Soil/bentonite layers have been shown to be effective, but in large scale operations
homogenous mixtures are difficult to attain. Soil/lime and soil/cement mixtures
can also result in desirable barriers; however, experience with such blends has been
limited (Lutton, 19S2). Therefore, these methods are eliminated from further
consideration.

A summary of the technical screening for capping is presented in Table 9-3.

9.3.2 Public Health and Environmental Considerations

The use of a landfill cap meeting RCRA standards has been shown to provide
effective cover and erosion control. An appropriate cap will also serve to decrease
rainwater infiltration/percolation, reduce the uncontrolled and random vertical
migration of gas and prevent direct contact.

While an appropriate cap will provide a barrier to infiltration, groundwater levels
on site have been shown to vary widely with Ohio River fluctuations. Rising
groundwater levels may at times provide the water necessary to produce leachate.
Cap implacement will also increase lateral gas migration, necessitating the
continued operation and perhaps modification to the gas collection and venting
process presently onsite.

9.3.3 Institutional Considerations

There are similar RCRA and state requirements for the capping of hazardous waste
landfills. These regulations specify criteria for both closure and post-closure
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TABLE 9-3
TECHNICAL SCREENING

SURFACE CAPPING TECHNOLOGY
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Surface
Capping Technology

Retained for
Further Evaluation Comments

Clay Yes Need to obtain clay from
of fsite source

Synthetic Membranes No Area too large

Concrete No Susceptible to cracking

Asphalt No Susceptible to cracking

Soil Mixtures No Limited experience
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operations. Closure considerations deal primarily with cover material and design,
while post-closure concerns involve site maintenance and monitoring.

9.3.4 Cost Considerations

Factors having the greatest impact on capping costs are materials and area to be
covered. Use of onsite or nearby soils can reduce expense by decreasing or
eliminating transportation charges, but the availability of acceptable clays onsite
is unlikely.

Operation and maintenance costs include cover crop maintenance, cap inspections,
as well as repairs due to erosion and subsidence. Costs for certain site-specific
additions, such as modification of the gas collection system, can also be incurred
when site conditions change as a result of capping.

9.4 Surface Regrading and Revegetation

At the Lees Lane Landfill Site the surface elevations vary from approximately 450
to 410 feet above mean sea level (amsl). Because of the heavy vegetative growth
and elevation differences, clearing and regrading will be necessary prior to capping
and installation of bank protection controls. The regrading is necessary to
facilitate drainage to predetermined areas. Revegetation will be performed after
the cap is installed. Based on site conditions this technology will only be
considered to be necessary if capping or excavation are performed.

9.4.1 Technical Considerations

Regrading is used to reshape the surface of landfills in order to manage surface
water infiltration and runoff while controlling erosion. Regrading is often
performed in conjunction with surface sealing practices while revegetation is
performed because of its inherent aesthetic and soil transport control aspects.
Revegetation also involves preparing the soil surface, seeding, fertilizing, and
mulching to establish a good growth of vegetation.
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The equipment and methods used in regrading and revegetation involve the use of
standard construction procedures. Regrading of an existing landfill surface may
require substantial quantities of local soil to modify the existing slope since soils
must be added rather than relocated because the waste will remain below the cover
material. Periodic regrading and future site maintenance may be necessary to
repair depressions that form because of differential settlement and/or to repair
slopes that slump or become badly eroded.

Regrading and revegetation are widely accepted engineering practices and are
applicable for this site. This technology will be retained for further consideration.

9.4.2 Public Health and Environmental Considerations

Regrading and revegetation decrease erosion by wind and water and contribute to
the development of a naturally fertile and stable surface environment. Regrading
and revegetation also help to minimize infiltration of surface water, thereby
reducing leachate generation.

9.4.3 Institutional Considerations

Standards and various guidance documents regarding the performance of vegetation
on landfills and appropriate surface slopes are available. These performance
standards can be met.

9.4.4 Cost Considerations

Surface area and volume of material moved are the elements that most affect the
cost. The unit cost is given in dollars per acre as regrading and revegetation are
generally performed on that scale. This technology is expected to be ancillary to
the primary alternatives at this site and the cost for surface regrading and
revegetation will be incorporated with the associated costs for capping or
excavation.
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9.5 Surface Water Diversion

The Lees Lane Landfill Site lies along the Ohio River and is impacted by the
seasonal rise and fall of this River. The landfill is bordered on the east and south
by a flood protection levee which serves to protect Riverside Gardens from flood
waters. The designated 100-year flood level would cover approximately 40 percent
of the landfill as can be seen in Figure 9-1. A structure could be constructed on
the Ohio River side of the site to prevent the landfill from being inundated.
Therefore, this technology will be considered further.

9.5.1 Technical Considerations

Presently no surface water bodies flow through the site; and therefore, surface
water diversion is not required under the current conditions at the site. The
construction of surface water diversion and collection structures may provide
short-term or permanent measures to hydrologically isolate the Lees Lane Landfill
from the Ohio River during high water stages. Surface water runon from the Ohio
River can be managed so that flooding and surface water infiltration of the landfill
are minimized. In addition, proper implementation of surface water diversion
controls may help in reducing leachate generation and erosion of capping materials.
Conventional engineering techniques are used to control flooding, surface water
infiltration, and offsite transport of possible contaminated soils.

Several well-established construction techniques are available for diverting and
handling surface water flow in critical areas. The methods most applicable as
remedial measures at Lees Lane Landfill site are:

• Levees
• Terraces and Benches

Levees

Levees are earthen embankments that function as flood protection structures in
areas subject to inundation from tidal flow or riverine flooding. Levees create a
barrier to confine floodwaters to a floodway and to protect structures behind the
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barrier. They are most suitable for installation in flood fringe areas or areas
subject to storm tide flooding, but not for areas directly within open floodways.

Flood containment levees may be constructed as perimeter embankments
surrounding disposal sites located in floodplain fringe areas, or they may be
installed at the base of landfills along slope faces that are subject to periodic
inundation. Levees serve to protect land disposal sites from floodwaters, which
may erode cover materials and transport waste materials offsite, or which may add
water to waste materials and thus increase leachate production.

If a levee is to be constructed at Lees Lane Landfill Site to prevent the Ohio River
from entering the site during the 100-year flood, it would need to be approximately
67 feet high on the river side of the landfill. Since this would cause additional
flooding downstream and floods exceeding the 100-year event would overlap the
new levee and create turbulence that would affect the integrity of the existing
levee (Curry, 1985), this method is eliminated from further consideration.

Terraces and Benches

Terraces and benches are relatively flat areas constructed along the contour of
very long or very steep slopes to slow down runoff and divert it into ditches for
offsite transport at nonerosive velocities. These structures are also known as
bench terraces or drainage benches.

Although benches and terraces are slope reduction devices, they are generally
constructed with reverse fall or natural fall to divert water to stabilized
drainageways. Benches and terraces may be used to break up steeply graded slopes
of covered disposal sites into less erodible segments. Upslope of disposal sites,
they act to slow and divert storm runoff around the site. Downslope of landfill
areas, they act to intercept and divert sediment-laden runoff to traps or basins.
Hence, they may function to hydrologically isolate active disposal sites, to control
erosion of cover materials on completed fills, or to collect contaminated sediments
eroded from disposal areas. For disposal sites undergoing final grading (after
capping and prior to revegetation), construction of benches or terraces may be
included as part of the integrated site closure plan.
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This technology already exists at the site, and is effective in slowing down runoff.
Further slope reduction cannot be accomplished without excavation into the fill.
Therefore, this technology is eliminated from further consideration.

9.6 Bank Protection Controls

Since the Lees Lane Landfill Site is adjacent to the Ohio River, the river bank
which comprises the western boundary of the landfill is susceptible to erosion and
failure. Visual inspection of the bank reveals exposure of some root systems from
trees and other vegetation. A steep non-vegetated area ranging from 5 to 20 feet
in height exists below the first terrace throughout the length of the river bank.
Refuse, consisting of construction rubble, drums, scrap metal, and other waste

material is noticeable in several areas. It appears the trash is on the bank from
past dumping methods, which may have included pushing wastes over the bank.
Erosion problems arising from drainage are not noticeable due to the very heavy
vegetative growth from the first terrace to the top of the river bank. The
implementation of a bank protection plan would help prevent future erosion of the

bank and reduce the chance of landfill contents entering the Ohio River. This
technology, therefore, will be retained for further consideration.

9.6.1 Technical Considerations

Bank protection controls are employed to minimize erosion and failure. Erosion
occurs when individual soil particles at the river bank are carried away. Bank

failure occurs when large sections of a bank fail and slide into the channel. At this

site, both erosion and failure have occurred to a certain extent.

For revetments to be effective they should extend from the top of the embankment
to below the toe of the underwater slope. In addition, the structure should begin
and end with an erosion resistant feature of the bank. If these design features are
not followed, the scouring action of the river can undermine the revetment. The
protective barrier should also be able to adapt to changes in the bank surface and
be strong enough to resist currents (Lindsey and Franzini, 1979).
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Suitable revetments for this site are:

• Articulated concrete mattress
• Asphalt or concrete
• Riprap

Articulated Concrete Mattress

Each section of an articulated concrete mattress is comprised of several
mattresses mounted on a wire mesh backing, with individual sections joined by
wiring. The entire structure is generally placed on a gravel or other suitable filter
blanket. This type of barrier has been shown to be effective but tends to be
expensive (Lindsey and Franzini, 1979).

Asphalt or Concrete

The use of compacted asphalt or monolithic concrete will usually require the
regrading of slope prior to placement. These revetments are also susceptible to
damage from bank heaving or subsidence (Lindsey and Franzini, 1979).

Riprap

Riprap involves the use of stones or similar material for erosion protection.
Variations of this technique include randomly dumped, wire-enclosed, and grouted
riprap. The greatest advantage of this type of structure is its ability to adjust to
bank changes without loss of protection. Considerations for design are stone size,
slope, stability of filter blanket, and water velocity (Department of Transportation,
1967).

A summary of the technical screening for bank erosion controls is shown in Table
9-0.
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TABLE 9-4

TECHNICAL SCREENING
BANK PROTECTION CONTROL TECHNOLOGY

LEES LANE LANDFILL SITE
3EFFERSON COUNTY, KENTUCKY

Bank Protection
Control Technology

Retained for
Further Evaluation Comments

Articulated Concrete Mattress No Too expensive

Asphalt or Concrete No Very susceptible to subsidence

Riprap Yes Resistant to subsidence
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9.6.2 Public Health and Environmental Considerations

Ferromagnetic studies conducted at the Lees Lane Landfill Site have shown
anomalies along the Central and Northern Tracts of the bank. The presence of
these anomalies and their proximity to the river bank suggests the potential for the
erosion of landfill materials. Protection of the bank would serve to maintain the
integrity of the landfill, decrease the potential for a future pollutant load on the
river, and lower the risk to downstream water users.

9.6.3 Institutional Considerations

Many sources are available for the design of bank protection control structures.
Any method employed will require routine inspection and repair of erosional
effects.

9.6.4 Cost Considerations

The cost for bank protection control is primarily dependent on size of structure and
materials used. The incorporation of locally available rock materials can reduce
the expenditure for riprap construction. Depending upon the bank slope and
condition, regrading can be an additional expense.

9.7 Groundwater Barriers

The hydrogeology of the Louisville area consists of an alluvial aquifer and a series
of limestone aquifers. Beneath the alluvial aquifer, at approximately 110 feet
below land surface, is a shale aquitard reported to be 100 feet thick. The depth to
groundwater, below land surface, ranges from 30 to 50 feet. Regional groundwater
flow of the alluvial aquifer is toward the Ohio River, although flow reversal would
be possible if the river water level were to remain higher than groundwater level
for an extended period of time. This technology will be evaluated in the event
future monitoring reveals that contaminants are migrating toward Riverside
Gardens.
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9.7.1 Technical Considerations

Groundwater barriers are installed vertically to: (1) decrease the possibility of
groundwater migration from the site or (2) divert groundwater so that contact with
the waste materials is reduced. Groundwater barriers at this site might be
constructed upgradient of the landfill to divert groundwater or could be
constructed to completely surround the landfill.

Various methods and materials that can be used to construct impermeable
groundwater barriers include:

• Slurry walls
- Soil/bentonite
- Cement/bentonite

• Sheet piling
• Gel injection
• Grout curtain
• Vibrating beam/asphalt

Construction of groundwater barriers is a relatively specialized technology
practiced by only a few firms.

Groundwater barrier control involves a thorough hydrogeologic and geotechnical
investigation prior to design. Variables affecting the long-term effectiveness of
this technology include:

• Depth to bedrock
• Degree of fracturing of the bedrock
• Permeability of surrounding soils
• Aquifer transmissivity
• Hydraulic conductivity
• Soils classification
• Hydraulic gradient
• Compatibility with contaminants
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At the Lees Lane Landfill Site, the depth to bedrock is over 110 feet resulting in
serious construction problems. In addition, the RI estimated that the boundary of
the filled area was only a few hundred feet from the river, limiting the
maneuvering area on the steep bank for heavy construction equipment.
Additionally, current levels of groundwater contamination and migration routes do
not appear to require the use of groundwater barriers. Therefore, this technology
is not being retained for further consideration.

9.8 Leachate Collection

Leachate seeps have been historically observed along the Ohio River side of the
landfill. At the Lees Lane Landfill Site evidence indicates that contamination of
surface water through leachate is not significant. The leachate reaching
groundwater is in response to precipitation and surface water infiltration or runon
by the Ohio River during high water stages. Although leachate is presently not a
public health concern, leachate collection is being retained for further
consideration due to the potential for future needs.

9.8.1 Technical Considerations

Leachate is defined as the contaminated liquid discharged from a waste disposal
site to either the surface or subsurface. Leachate control systems are designed to
collect and control the leachate prior to entering the groundwater or surface
water.

The following leachate collection technologies have been undertaken at various
sites:

• French drains
• Tile drains
• Pipe drains
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French Drains

French drains are constructed by excavating a trench, lining the trench with filter
fabric, and backfilling with gravel. Leachate that is intercepted then flows along
the trench to a sump, tank, or appropriate collection point. The French drain is not
as efficient as tile and pipe drains for conveying leachate because of lower
hydraulic conductivity.

Tile Drains

Tile drains are similar to French drains, but have vitrified clay pipe placed along
the bottom of the trench in the gravel to provide a more effective conduit for

leachate removal. Leachate seeps into joints between each length of pipe. The
joints are, however, subject to clogging and the pipe is susceptible to crushing.

Pipe Drains

Pipe drains are similar to tile drains, except that the clay pipe is replaced with
perforated plastic pipe, which is installed with sealed joints. This eliminates the
potential for clogging; and plastic pipe has more resistance to crushing than clay

pipe. Therefore, pipe drains are the preferable method of shallow leachate
collection.

Leachate collection systems are normally followed by treatment. Because the
chemical constituency and quantity of leachate varies, the treatment system

should be based on a treatability study program. The leachate quality may also
change with the age of the landfill.

The infiltration fraction of precipitation is generally the principle contributor to
leachate generation. At the Lees Lane Landfill Site the large fluctuations in
groundwater levels within the site could also contribute to disparaties in leachate
quantities over time. Any system design would need to take this into account.

Some waste may be occasionally below the water table and deep excavation would
be needed prior to construction of the leachate collection system. The area in
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.h00111Gnch to constructwhich to construct the collection system would need to be on the Ohio River side
of the landfill, but this area is limited due to the proximity of the fill to the Ohio
River. Also, any collection system would be very susceptible to clogging.
Considering these factors, leachate collection is judged impractical and infeasible
and is therefore not being retained for further consideration.

9.9 Gas Collection and/or Venting

A gas migration control system was put into operation at Lees Lane Landfill Site in
October 1980 to address the problem of reported flash fires at several homes in
Riverside Gardens. The design criteria for the system were discussed in Section
6.3. The system as constructed is shown in Figure 9-2. A total of 31 wells 25 to 30
feet deep were installed and connected to a centralized blower system. The wells
are approximately 75 feet inside the landfill boundary, spaced 75 feet apart.

On November 13 through 15, 1984 a field investigation of the gas collection system
was performed by IT Corporation. A copy of their report is included in
Appendix M. In summary, the system was reportedly in poor and inoperative
condition. The landfill had subsided, vegetation had overgrown many of the well
systems' components and many of the components were destroyed.

The suspected problems outlined by IT Corporation from their November
investigation were explored on November 3, 1985 by SCS Engineers. Many of the
confirmed problem areas were repaired by Jefferson County as directed by SCS
Engineers from December 9 to 13, 1985. On February 18, 1986, SCS Engineers re-
evaluated the system and is presently working with the county to correct any
problems that remain. These problems need to be addressed before determining
whether the present system needs additional repair. Since sampling studies have
confirmed that gas production is still occurring, this technology will be considered
further.

9-25



HEFCMCNCC: SCS CNQINCCRt

GAS COLLECTION SYSTEM
LEES LANE LANDFILL SITE
JEFFERSON COUNTY , KENTUCKY

FIGURE 9-2

iveuis
CJORFOFIAnDN

A Haftburton Company



001118
L E E 0 0 1

9.9.1 Technical Considerations

It appears that the present system can be repaired with little additional cost.
Active systems, similar to the existing system, draw or force the gas out of the
landfill.

The discharge from the gas collection system could include compounds that may
pose a public health risk. A gas burner was initially designed for this system and
would be the most appropriate method for treating the gases. If future monitoring
reveals a potential health risk is being created by discharge from the gas collection
system a burner would be installed. Gas collection and treatment is an established,
technologically feasible, and acceptable engineering practice. Therefore, it will be
retained for further consideration.

9.9.2 Public Health and Environmental Considerations

A gas collection system with treatment minimizes public health and environmental
impacts by preventing undesirable and possibly dangerous levels of methane and/or
toxic vapors from migrating into the Riverside Gardens neighborhood.

9.9.3 Institutional Considerations

No design requirements are specifically applicable to gas collection systems.
Treatment processes for air pollutants are well established. Various guidance
documents are available for design and construction of such systems.

9.9.4 Cost Considerations

The costs of repairing the present system and installing a burner should not be
significant. The active elements in the gas collection system include fans and
blowers, which add considerably to operation and maintenance costs. These
elements are maintenance intensive and will eventually require replacement. If
treatment is needed, additional capital and operation and maintenance costs will be
incurred.
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9.10 Groundwater Collection

The Ohio River rises and falls throughout the year and is known to periodically rise
above the land surface of the landfill. The groundwater table also rises and falls
and may periodically intersect the fill material. However, only low levels of
contaminants have been found in the groundwater and this groundwater discharges
to the Ohio River at approximately 1.69 cubic feet per second (cfs). Section
<».3.4.<> shows the calculation for the dilution factor of groundwater into the Ohio
River (approximately 67,500 to 1). The large flow of the river and the low level of
contaminants in the groundwater minimize the effect on the Ohio River.

9.10.1 Technical Considerations

This technology involves removal of a contaminated plume by pumping
downgradient wells or through gravity collection. Gravity collection is
accomplished through the installation of interceptor trenches or French drains
downgradient of the source. Since the depth to the water table is approximately 50
feet, gravity collection will be precluded from further consideration.

A system to extract the groundwater could also involve the installation and
pumping of wells downgradient, close to the Ohio River, to remove contaminated
groundwater moving through the site. Such a system is expected to extract large
volumes of Ohio River water through induced infiltration, and flooding of Ohio
River may damage the pumping system. Therefore, the extraction of groundwater
from beneath the site through the use of pumping wells is judged not practical
and/or effective and it will not be considered further.

9.11 Removal and/or Control of Surface Waste

Past sampling investigations and site reconnaissances have confirmed the presence
of approximately 25 drums on the bank of the Southern Tract. Other areas with
scattered drums have also been observed. During the RI, the surface soil in the
vicinity of the 25 drums and the soil surrounding another area with a few drums
were sampled. The results of the analyses showed low or no levels of contaminants
in the surrounding soil, but the drums have never been sampled. Eight denuded
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areas were also sampled during the RI. Two of these areas, covering approximately
36 square feet, contain contaminant levels above background. A sample of surface
waste material was also collected and showed high levels of several contaminants.
The southwest outer edge of the Southern Tract has an area of approximately 25
square feet of exposed trash. Removal of the drums on the landfill surface and
covering the two soil areas and surface waste material as well as the area in the
Southern Tract with exposed trash are considered appropriate at the site and this
technology will be retained.

9.11.1 Technical Considerations

Careful handling is necessary whenever drummed waste is removed at a site.
Transport of the waste material found in drums at the Lees Lane Landfill Site is
the most applicable method available. Pre-transport consolidation of waste from
corroded drums to secure drums or blending of wastes in a holding tank would
depend on the waste material. It is important that the waste from each drum be
analyzed to prevent the mixing of incompatible waste. A mixing tank can be used
as a precaution to prevent an accident once the waste is loaded into a tank truck.

The two soil areas and area of exposed waste material can be easily covered with
soil and clay. The exposed material on steep slopes of the outer edge of the
Southern Tract can also be covered by trucking in soil to reduce the degree of the
slope.

9.11.2 Public Health and Environmental Considerations

Clean up of surface waste areas will reduce the site's public health and
environmental impacts through direct contact.

9.11.3 Ins titutional Considerations

Drum removal and covering of soils are well-established techniques and guidance
documents are available.
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Any waste transport will need to meet Department of Transportation (DOT) and
RCRA requirements including the performance of analyses of waste materials.
Before shipping hazardous waste, it will be necessary to package the material in
accordance with applicable DOT regulations (49 CFR 172) and to prepare a
manifest.

9.11.4 Cost Considerations

The costs associated with this technology involve analyses, soil trucked to the site,
removal, transportation, and disposal fee.

9.12 Removal of Contaminated Soil/Sediment

At landfill sites, contaminated sediment, ponded water and/or soils may be
physically removed. This is considered separately from the surface waste areas
discussed in Section 9.11. Removed material may be disposed at an approved
offsite facility or in onsite areas that must be constructed and closed in an
environmentally safe manner which satisfies the requirements of RCRA. This
technology is considered separate from excavation, as soils and sediments are
generally surface materials requiring shallow scraping (2 or 3 feet maximum depth)
of the material, as opposed to deep excavation. This technology has been
frequently applied at similar sites using standard engineering practices.

At the Lees Lane Landfill Site, levels of contamination in surface media are very
low and present no health or environmental hazards. Therefore, this technology
will not be considered further.

9.13 In-Situ Treatment

The wastes deposited at the landfill could include contained and uncontained solids
and liquids. The landfill was believed formed by random dumping of various
unknown wastes into open pits created by sand and gravel operations.

In-situ treatment methods are only useful for in-place treatment of soils
contaminated to a shallow depth. Since the depth of fill at the Lees Lane Landfill
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Site averages 25 feet and the nature of the waste is unknown, this technology will
not be considered further.

9.1* Excavation

The approximate volume of waste material in the landfill has been estimated at
2,400,000 cubic yards. Numerous sources, including well logs, aerial photographs,
geophysical surveys and topographic maps were used to aid in determining the
approximate location and volume of waste material buried in the landfill. Because
the types of waste were unknown, no attempts were made during the volume
approximation to distinguish between domestic and industrial wastes. This
estimated volume does not include the surface debris previously discussed.

9.14.1 Technical Considerations

Excavation involves the physical removal of the wastes using common excavation
practices and typical equipment including draglines and backhoes. Excavated
material, including both buried drum wastes and contaminated loose wastes, or any
combination of these, can be loaded into trucks and hauled to an approved facility.
During the excavation process, groundwater may need to be removed and may
retire treatment prior to discharge to the Ohio River. Pilot studies would be
necessary to design the appropriate treatment scheme. After excavation, the site
must be backfilled, regraded, and revegetated.

Excavation is a commonly used and well-established technique that involves
standard engineering technology.

9.14.2 Public Health and Environmental Considerations

This technology removes the wastes from the site and precludes further
contaminant migration. However, during excavation, the public would be subject
to greater risks than are presently encountered because of the possible exposure to
vapors and particulates released during excavation and the transport of materials
through residential areas.
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9.14.3 Institutional Considerations

Transporting of wastes resulting from excavation must meet DOT, RCRA, and
State/Federal shipping and manifesting regulations.

9.14.4 Cost Considerations

Costs are given in dollars per cubic yard as the standard excavation measure. A
cubic yard is assumed to weigh about one ton. Transportation and disposal costs
must be included as part of the overall costs. Factors most affecting excavation
costs include:

• Depth (volume)
• Health and safety requirements
• Physical state of materials
• Distance to disposal facility
• Disposal fee

Backfilling, regrading and revegetation after removal are necessary to prevent
large open areas that would trap rainfall and run-on.

9.15 Incineration

The Lees Lane Landfill Site encompasses approximately 112 acres. The fill
material is expected to contain a variety of wastes including a large quantity of
contaminated soil. Incineration of the wastes would significantly reduce the
volume and toxicity of the landfill materials and will be retained for further
evaluation.

9.15.1 Technical Considerations

Incineration is a process where organic and mixtures of organic and inorganic
wastes are thermally decomposed. This is a well-established and proven technology
which can result in converting toxic components into less harmful material while
significantly reducing waste volume.
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Identification of numerous chemical, physical, and thermodynamic properties of
the waste are essential in determining the suitability for incineration and type of
incineration to be employed. Some of the more critical characteristics include
organic content, ash content, metals concentration, moisture content, form, and
heating value. Prior to any type of incineration, separation of materials in the f i l l
will be required. During incineration wastewater is generated and may need
treatment prior to discharge. A pilot study will be necessary to design an
appropriate treatment scheme.

Potential incinerator types are:

• Fluidized bed
• Multiple hearth
• Cement kiln
• Lime kiln
• Rotary kiln

Fluidized Bed

Fluidized bed incinerators have a high potential for hazardous waste disposal. This
type of incinerator has the capacity to handle all waste forms and can produce
temperatures in excess of 810° C (1500° F). An incinerator of this type will not be
considered due to the limited experience with hazardous waste.

Multiple Hearth

Multiple hearth incinerators were initially designed for the disposal of sewage
sludges. They are not appropriate for wastes which are bulky, contain a large ash
content, or require high temperatures for combustion (Bonner, 1980). This type of
incinerator will not receive further consideration.

Cement and Lime Kilns

Incineration in industrial processes such as lime and cement kilns would be useful
for their destructive capabilities and for the low cost heating value of the wastes.
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The frequent need for an altered feed mechanism and the risk of worker exposure,
reduce their desirability for hazardous waste use. Therefore, these types of
incineration will not be retained for further consideration.

Rotary Kiln

Rotary kiln incinerators have widespread applicability and are the major type used
in the destruction of hazardous wastes. Their ability to handle liquid and solid
wastes in kiln temperatures in excess of 1400O C (2500° F) make them the most
suitable incinerator for this site. Typical components for this process are a waste
feed system, rotary kiln, auxiliary feed, afterburner, and air pollution control
devices (Bonner, 1980). This type of incineration will be retained for further
consideration.

A summary of the technical screening for incineration is presented in Table 9-5.

9.15.2 Public Health and Environmental Considerations

Incineration is a disposal technique which can significantly reduce environmental
and public exposure to hazardous material. This is achieved by thermal destruction
of waste and volume reduction. This benefit can be enhanced with onsite
incinerators to prevent accidental exposure from the transporting of the waste to
an offsite facility.

The incineration process, while considered an ultimate disposal method, does
generate waste byproducts. These include air emissions, waste streams from air
pollution devices, and thermally refractive solids. Therefore, appropriate means
for handling these byproducts are essential in the development and operation of an
incineration facility.

9.15.3 Institutional Considerations

Offsite incineration must be handled by an EPA-approved RCRA facility. Before
shipment of any hazardous waste, it will be necessary to package the material in
accordance with applicable DOT regulations (49 CFR 172). In addition, RCRA and
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TABLE 9-5

TECHNICAL SCREENING
INCINERATION TECHNOLOGY

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

Incineration Technology

FJuidized Bed

Retained for
Further Consideration

No

Comments

Limited experience

Multiple Hearth No Not appropriate for waste
requiring high temperatures

Cement Kiln No Not appropriate for hazardous
waste

Lime Kiln No Not appropriate for hazardous
waste

Rotary Kiln Yes Applicable for variable liquid and
solid wastes
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the Kentucky Natural Resources and Environmental Protection Cabinet (NREPC)
require the preparation of a manifest prior to shipment.

An onsite incinerator must also meet RCRA standards as well as the appropriate
state regulations. Prior to obtaining permits, submission of waste analysis and trial
burn results may be required. During operation, monitoring of air emissions and
wastewater streams would be needed.

9.15.4 Cost Considerations

Capital outlay for an onsite incinerator includes construction costs or lease fees
for mobile incineration. Principle operation and maintenance costs for onsite
facilities are labor, auxiliary fuel, and pollution control. In addition, permitting
and testing costs can be incurred. Incineration costs can vary widely depending on
process design, capacity, and operational parameters.

The primary costs involved with offsite incineration are commercial facility
charges and transportation. Factors having the greatest impact on offsite costs
are waste composition and form.

9.16 Disposal Technologies

At the site, any material which is excavated may need to be disposed of at an
appropriate installation. As discussed previously, approximately 2.4 million cubic
feet of fill would be excavated. Since this technology could follow excavation, it
will be considered further.

9.16.1 Technical Considerations

Disposal technologies included are:

• Onsite disposal
• Offsite disposal
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Onsite Disposal

Onsite disposal requires the construction of a secure hazardous waste landfill on
site. Elements of such a site must meet the applicable RCRA and Kentucky
NREPC requirements and regulations. Thus, the landfill would be designed to
provide a lined base and sides, a leachate and runoff collection system, and a final
cover to reduce rainfall infiltration. This technology is not applicable at the Lees
Lane Landfill Site because the entire site falls within the 500-year floodplain and a
new landfill could not be constructed in a floodplain due to RCRA regulations.

Offsite Disposal

Offsite disposal involves excavation of the contaminated wastes and soils and
transport of the materials to the nearest EPA-approved hazardous waste disposal
facility that complies with current RCRA requirements. All aspects of Offsite
disposal are based on standard engineering practice, provided an approved
hazardous waste landfill is used as the disposal site. This technology is applicable
for use at the Lees Lane Landfill Site.

9.16.2 Public Health and Environmental Considerations

Offsite disposal techniques may cause airborne contaminants to enter Riverside
Gardens and other areas, where the transportation of these wastes will occur.

9.16.3 Institutional Considerations

Construction of a new facility for disposal has varied design and construction
requirements under RCRA and state regulations. RCRA design and permitting
standards are currently contained in Subpart C, 40 CFR Part 26^. There are
various guidance documents regarding siting, design, construction, and permitting
of such facilities. Construction of a landfill could restrict future uses of that land.

Commercial disposal facilities must meet stringent RCRA, and state permitting
and compliance standards. Using offsite facilities also requires that DOT and
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RCRA requirements for hazardous waste transport are met. In addition, RCRA
and the Kentucky NREPC require the preparation of a manifest prior to shipment.

9.16.4 Cost Considerations

Costs for offsite landfill disposal include transportation and disposal expenses at a
commercial landfill or the cost of constructing a new landfill.

9.17 Development of Operable Units

The technologies remaining after the initial screening (see Table 9-6) were
combined to develop the operable units that would meet the site-specific remedial
action objectives and the criteria for the evaluation of alternatives. The combined
technologies were screened with respect to the remedial objectives, as outlined
below:

• To maintain public health and safety

• To maintain the quality of local environment

• To ensure technical feasibility, public acceptability, and cost-
effectiveness of the remedial actions.

In addition, the results of the Remedial Investigation shown below were used to
eliminate other technologies as not being applicable to current site problems.

• Based upon the results of the gas migration investigation and
public health assessment, gas migration is considered to be a
significant problem at the site.

• Based upon the results of the hydrogeologic investigation and
public health assessment, potential migration of contaminated
groundwater is not considered a significant problem at the site.
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TABLE 9-6

POTENTIAL REMEDIAL ACTION TECHNOLOGIES
LEES LANE LANDFILL SITE

3EFFERSON COUNTY, KENTUCKY

Technology

Site Remediation:

No Action
No Action-Monitoring
Alternate Water Supply

(Extension of Municipal Water)
Surface Capping (Clay)
Surface Regrading and Revegetation
Surface Water Diversion
Bank Protection Controls (Riprap)
Groundwater Barriers
Leachate Collection
Gas Collection and/or Venting
Groundwater Collection
Removal and/or Control of Surface Waste
Removal of Contaminated Soil/Sediment
In-Situ Treatment
Excavation

Passed
Initial

Screening

No
Yes

Yes
Yes
Yes
No
Yes
No
No
Yes
No

Yes
No
No
Yes

Applicable
To Site

Problems

Yes

No
Yes
Yes

Yes

Yes

Yes

Yes

Treatment of Removed Materials:

Incineration (Rotary Kiln) Yes Yes

Disposal of Removed Materials:

Offsite Disposal
Onsite Disposal

Yes
No

Yes
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• Based on the hazardous substance and surface water, sediment
and soil investigations and the public health assessment,
eliminating the exposed surface waste materials and
contaminated soilsf may be advisable to reduce the possibility of
direct contact since access to the site is not restricted.

Table 9-6 also indicates those technologies directly applicable to site problems.

After technologies are considered appropriate they are combined to form operable
units that address one or more aspects of the identified site problems. Table 9-7
shows the operable units for the technologies and their objective^). All the
operable units meet the requirements referred to in the NCP (40 CFR 300.68 (e)) as
source control types. Source control remedial actions are applied where hazardous
substances remain at or near the areas in which they were originally located and
are not adequately contained to prevent migration into the environment.
Management of migration remedial actions are applied where the hazardous
substances have largely migrated from their original locations.
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TABLE 9-7

OPERABLE UNITS AND
REMEDIAL ACTION OBJECTIVES

LEES LANE LANDFILL SITE
3EFFERSON COUNTY, KENTUCKY

Operable Units ObjectiveCs)

Monitoring of Air, Gas and
Groundwater

• Establish baseline data
• Identify changes in site conditions

Alternate Water Supply Prevent future problems
Minimize monitoring requirements

Gas Collection System • Prevent gas migration to Riverside
Gardens

Cleanup of Surface Wastes • Prevent direct contact

Bank Protection Controls • Reduce erosion and bank failure
• Prevent release of waste materials

Cleanup of Surface Wastes
Clay Cap/Regrading and Revegetation

• Control leachate production
• Restrict vertical gas migration
• Prevent direct contact

Excavation/Onsite Incineration/
Offsite Disposal Prevent future problems

Reduce waste volume

Excavation/Offsite Incineration/
Offsite Disposal • Prevent future problems

• Reduce waste volume

Excavation/Offsite Disposal • Prevent future problems
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10.0 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES

The operable units developed as a result of the technology screening process were
used to form remedial alternatives for the Lees Lane Landfill Site. These remedial
alternatives were developed using best engineering judgement to select a
technology or groups of technologies that best addressed the problems existing at
the site.

In order to study a range of responses, site remediation alternatives that fall into
each of five different categories were developed. These categories are described
below.

1. No action alternative.

2. Alternatives which do not attain applicable or relevant and appropriate
public health or environmental requirements but will reduce the
likelihood of present or future threat from the hazardous substances
and that provide significant protection to public health, welfare, and
the environment. This must include an alternative that closely
approaches the level of protection provided by the applicable or
relevant and appropriate standards.

3. Alternatives that attain applicable or relevant and appropriate Federal
public health or environmental requirements.

4. Alternatives that exceed applicable or relevant and appropriate Federal
public health and environmental requirements.

5. Alternatives for treatment or disposal at an off-site facility, as
appropriate.

Each category will have at least one alternative, and may have more.
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The operable units identified in Section 9.17 and the associated objectives were
evaluated to determine the level of protection expected if the operable unit were
to be selected as part of a remedial alternative. This evaluation was used to place
each operable unit into one of the five categories of response (see Table 10-1). The
operable units were then combined to form alternatives within the categories.
Where more than one combination of operable units would accomplish the same
objectives, two or more alternatives were formed.

After preliminary remedial alternatives were developed within the general
response categories, they were subjected to another round of screening. This
screening evaluated non-cost criteria, such as public health and environmental
factors. Alternatives which did not meet the criteria were dropped, although one
alternative was left in each category. The remaining alternatives were then put
through an "order of magnitude" cost screening, where alternatives were dropped if
they had a cost which was an order of magnitude greater than other alternatives in
the same category which had equivalent public and environmental health benefits.
The remaining alternatives in each category were then presented for use by the
decision-making agency.

10.1 Development of Alternatives

Brief descriptions of the alternatives in each category that were developed for the
Lees Lane Landfill Site are summarized in the following sections. All alternatives
discussed are classified as source control remedial actions.

10.1.1 No Action Alternative

A base line alternative has been developed that will be used for comparison against
other alternatives in which remedial actions will be taken. Under this alternative a
monitoring program will be instituted to collect and analyze air, gas, and
groundwater samples.
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Operable Units

Monitoring

Alternate Water Supply

Gas Collection System

Cleanup of Surface Waste

Bank Protection Controls

Cleanup of Surface Waste
Clay Cap/Regrading

and Revegetation

Excavation/Onsite Incineration
Offsite Disposal

Excavation/Offsite Incineration
Offsite Disposal

Excavation/Offsite Disposal

TABLE 10-1
SUMMARY OF TECHNOLOGIES BY ALTERNATIVE CATEGORIES

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

Protect Public
Health, Welfare

and
No Action Environment

*

X X

X

X

X

X

Satisfy All
Applicable
Standards

X

X

X

X

X

Exceed All
Applicable
Standards

X

X

CO C
CT e

•
Offvte
Disposal

X

X

X

X
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10.1.2 Alternatives Which Protect Public Health, Welfare, and the

Environment

Two alternatives have been developed which provide different levels of
remediation. The first alternative includes the installation of a properly operating
gas collection and venting system. This alternative will control the potential
health threat that may result from gas migration into Riverside Gardens. Air, gas,
and groundwater monitoring is included. Also an alternate water supply is
contained in this alternative and the next two alternatives on a discretionary basis.
The EPA will decide on the applicability of implementing this technology in the
event future monitoring reveals contamination or potential contamination of
groundwater at any drinking water well.

The second alternative in this category provides for a potential future alternate
water supply, gas collection and venting, cleanup of surface waste areas, bank
protection controls, and monitoring of air, gas, and groundwater. Implementation
of this alternative will provide better protection through the removal of surface
waste material and cleanup of exposed drums to reduce the potential for direct
contact as well as the installation of bank protection controls to reduce the
likelihood of erosion and bank failure.

10.1.3 Alternatives Which Satisfy All Applicable Standards

One alternative has been developed for this category. This alternative provides for
air, gas, and groundwater monitoring, cleanup of surface waste areas, installation
of a landfill cap, regrading and revegetation, gas collection and venting, bank
protection controls, and a potential future alternate water supply.

10.1.4 Alternatives Which Exceed All Applicable Standards

One alternative has been developed for this category. This alternative includes
monitoring for air, gas, and groundwater, a potential future alternate water supply,
excavation of the waste from the landfill, decontamination of the wastes by
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incineration onsite, disposal of decontaminated material in an offsite secure
landfill, disposal of fly ash offsite in a secure RCRA landfill, backfilling, regrading,
and revegetation of the excavation.

10.1.5 Alternatives that Specify Offsite Disposal

Two alternatives have been developed which provide different levels of waste
treatment. The first alternative under this category would be to excavate and
transport the waste to an approved RCRA landfill. The site excavation would be
backfilled, regraded and revegetated. An air, gas, and groundwater monitoring
program would also be implemented.

The second alternative would be to excavate and transport the waste to an
incinerator and the non-incinerable material to an appropriate landfill. The site
excavation would be backfilled, regraded and revegetated. A monitoring program
for air, gas, and groundwater would also be implemented.

10.2 Description of the No Action Alternative

Under a no action alternative, additional remedial activities would not be
performed. However, a long-term gas, air, and groundwater monitoring program
will be established to provide information on contaminant movement, and on
exposure to humans, • sensitive and important non-human species, and the
environment. Through the use of a comprehensive monitoring program, current
baseline conditions can be established and future environmental impacts can be
detected and programs implemented to mitigate the effects.

The primary source of contamination found at the Lees Lane Landfill Site is the
production and subsequent migration of volatile organic contaminants. The gases
have been shown to contain a variety of toxic contaminants, such as vinyl chloride,
xylene, toluene, ethyl benzene, 1,2 dichloroethane and benzene. Both an ambient
air monitoring program and a subsurface gas migration detection program will be
implemented.
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The subsurface gas migration detection program will require the installation of new
observation wells since the existing wells have been damaged or removed. Four
observation wells will be located outside the floodwall between the landfill and
Riverside Gardens. One additional well will be located along Putman Street (see
Figure 10-1). Each gas monitor well will have the capability of collecting samples
from two depths as shown in Figure 10-2. The sampling program for gas will
include quarterly monitoring for three years and then the program would be
reevaluated for changes in analyses and sampling frequency. Initially, the gas
samples will be analyzed for volatile organics.

The monitoring program also includes the collection of ambient air samples and
analysis for volatile organic compounds. Initially six sampling locations will be
employed three times per year for three years and then the program would be
reevaluated for changes in analyses and sampling frequency. Five of these
locations are along the southeastern boundary of the landfill and one location
(background sample) is along the northwestern boundary of the landfill (see Figure
10-1). The sampling schedule should cover periods when soil temperature is near
maximum, during periods of northwesterly winds, and periods in which no
antecedent precipitation has occurred over a five-day period. The months of May,
July, and September are expected to produce the optimum range for
meteorological conditions. Meteorological data should be collected and recorded
continuously during periods of ambient air sampling. At least two samples will be
collected at each location per period and analyzed for vinyl chloride, xylene,
toluene, ethylbenzene, 1,2 dichloroethane, benzene, and other volatile constituents.

Groundwater contaminants may be released to the Ohio River, nearby private
wells, residential wells in Riverside Gardens, or public water supply wells in
Indiana. Therefore, three of the monitor wells constructed during the RI plus two
residential wells in Riverside Gardens and one well in the Indiana public water
supply well field (Figure 10-1) will be used to monitor contaminants. Figure 10-3
shows the typical design used for the groundwater monitor wells constructed during
the RI. The sampling programs for groundwater will include quarterly monitoring
at six locations for three years and then the program would be reevaluated for
changes in analyses and sampling frequency. Initially, the groundwater will be
analyzed for the complete hazardous substance list (see Appendix F).
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10.3 Description of the Alternatives Which Protect Public Health, Welfare,
and the Environment

The components of the two alternatives under this category include surface waste
area cleanup, bank protection controls, gas collection and venting system, potential
future alternate water supply, and monitoring. The two alternatives are:

(1) Gas collection and venting system, and monitoring

(2) Surface waste area cleanup, bank protection controls, gas collection
and venting system, and monitoring

The monitoring program for the first alternative was discussed in Section 10.2.
The monitoring program for the second alternative is discussed in the following
section.

10.3.1 Monitoring

Both the gas and air monitoring programs discussed in Section 10.2 will remain the
same. The groundwater monitoring program will remain the same with the addition
described below.

The RCRA Groundwater Protection Regulations require corrective action if
hazardous constituents are found in groundwater in excess of established
concentration limits or above background levels. If it can be demonstrated that an
alternative concentration limit (ACL) will not pose a substantial present or
potential hazard to human health or the environment, then corrective action is not
required. In order to identify the appropriate ACL for each hazardous constituent
in the groundwater, the potential impact on human health and the environment are
assessed and acceptable alternate concentration limits are determined based on
potential exposure and toxicity.

The guidance available during the preparation of the FS suggests that before an
ACL can be proposed, the hazardous constituents currently in the groundwater
must be determined through chemical analysis for the 387 contaminants listed in 40
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CFR 261 Appendix VIII and baseline groundwater quality at the site must be
established. Based on the hydrogeologic conditions at the site, it is expected that
at least two full years of groundwater monitoring data will have to be assembled
before the ACL demonstration process can be initiated. During the preparation of
the demonstration documentation it may be necessary to sample and characterize
the waste materials in the landfill in order to comply with ACL demonstration
requirements.

The groundwater monitoring program described here is expected to create the data
base necessary for the initiation of the ACL process. As advised by the EPA
RCRA permitting staff, groundwater from monitor well LL-9 (Figure 10-<t) will be
analyzed for the Appendix VIII constituents during the first year of monitoring and
the other wells will be analyzed for the hazardous substance list of contaminants.
During the remaining years of monitoring, all groundwater samples will be analyzed
for the constituents detected in the groundwater sample from monitor well LL-9.
At the end of the two-year period, the preparation of the ACL demonstration is
expected to be initiated and to require approximately one year for completion and
EPA review and approval. Beginning with year four, it is expected that the
groundwater monitoring program will include only those constituents for which
ACLs have been established.

10.3.2 Gas Collection and Venting System

A properly operating gas collection and venting system will be provided to prevent
the migration of gas into the Riverside Gardens neighborhood. This will involve
inspecting the existing system, providing any additional repairs identified as
necessary, and installing a gas burner if a potential health risk exists.

The current design of the system includes pipe vents consisting of vertical
perforated pipe installed in the landfill and connected to a common header. Forced
ventilation through the use of a centralized fan pulls the gases out of the landfill
and prevents migration. The flow rate of the centralized fan can be increased or
decreased as the gas generation or vapor flux rate increases or decreases. Details
of the existing system are in Appendix N and Figure 10-5 shows the present design
of the gas collection wells.
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10.3.3 Surface Waste Area Cleanup

During the RI sampling activities, several small surface soil "hot spots" were
identified as well as several areas of exposed drums. In addition, on the southwest
outer edge of the Southern Tract there is an area of approximately 25 square feet
containing exposed trash. Removal of the drums and covering of the "hot spot"
soils are planned in this alternative. Details on surface waste area cleanup are
discussed below. The condition of many of the exposed drums is undetermined
because they are partially buried. The drums need to be analyzed prior to
excavation and removal to an approved RCRA landfill. The method of transferring
the drums will depend upon their condition. Transport of drummed waste in
original, overpacked, or alternate drums is the most applicable when the number of
drums at the site is low (EPA, 1983).

Figure 10-6 shows the location of the surface waste areas identified during the RI.
The two surface "hot spot" soils can be covered with approximately 18 cubic yards
of clay. This can be transported in one average-sized dump truck.

The exposed trash on the Southern Tract can be covered by trucking in clay and
soil. Adequate clay must be available to cover the trash after soil is used to
reduce the slope to prevent further erosion problems. Approximately 50 cubic
yards of clay and soil will be needed. All three areas will be covered with top soil
and seeded.

10.3.4 Bank Protection Controls

Bank protection controls will be employed to minimize the erosion potential and
failure of the vulnerable Ohio River embankment. Visual inspection of the bank
revealed exposure of vegetation root systems, making erosion due to river flow
readily apparent. For the revetment to be effective it must extend from the top of
the embankment to below the toe of the underwater slope (Figure 10-7).

Riprap is the most effective means to prevent erosion of the Ohio River bank.
Riprap is a layer, facing or protective mound of stones randomly placed to prevent
erosion, scour or sloughing of a structure or embankment (DOT, 1967). The
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revetment must be designed so that the riprap begins and ends with an erosion
resistant feature of the bank. Other features affecting the resistance of the stone
to displacement by moving water are:

Weight, size, shape, and composition of the individual stones
Gradation of the stone
Depth of water over the stone
Steepness and stability of the protective stone
Stability and effectiveness of the filter blanket under the stones
The velocity of the water against the stones

The area that requires bank protection control is the entire bank (29 acres) along
the Ohio River. This area has been defined as a result of a magnetometer
investigation performed during the RI and through visual inspections. Prior to the
riprap being installed, regrading will be necessary. The slope of the bank after
regrading will be approximately 1 to 5. The size of stone needed to protect the
bank from erosion by the Ohio River is determined by the figures in Appendix O. In
data contained in the Riverport Environmental Impact Statement, the velocity of
the Ohio River near the bank is 3 feet per second. Using the figure in Appendix O
the size of stone required is 6 inches in diameter with a riprap thickness of 12
inches.

10.3.5 Potential Future Alternate Water Supply

During the RI, the well inventory conducted by Ecology & Environment in 1981 was
reviewed and supplemented. The updated inventory indicated only three residential
wells, as identified by the owners, were being used for drinking water purposes.
In March 1986, five additional wells were identified; one of which had previously
been indicated as not in use by the well owner. The other four wells were southeast
of Kenmore Street and are presented in Table 2-1. The four wells northwest of
Kenmore Street, with the owner's names and addresses, are shown on Figure 10-8.

As shown on Figure 10-8 the Louisville municipal water main extends up Lees Lane
and serves most of the Riverside Gardens neighborhood. The Riverside Baptist
Church, the Haircloth and Blarr residences as well as the four additional homes
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southeast of Kenmore Street, could easily be hooked up to the municipal water
main. In order to serve the Simpson's home the water main would need to be
extended down Howard Avenue.

This technology is included on a discretionary basis as described in Section 10.1.2.
If an alternate water supply is implemented, the monitoring program for the two
residential wells described in Section 10.3.1 will not be required.

10.* Description of the Alternative Which Satisfies Ail Applicable Standards

The components of the alternative under this category include capping, regrading
and revegetation, surface waste area cleanup, bank protection controls, gas
collection and venting system, potential future alternate water supply, and
monitoring. The gas collection and venting system, surface waste area cleanup,
bank protection controls, potential future alternate water supply, and monitoring
are described in Sections 10.3.2, 10.3.3, 10.3.<>, 10.3.5, and 10.3.1, respectively.

10.4.1 Capping

A low permeability cap which meets the standards listed in the RCRA regulations
will be placed over the entire landfill. Thexap will minimize the generation of
leachate resulting from surface water infiltration and will control vertical
movement of gas generated in the landfill. In addition to installation of the cap,
regrading and revegetation will be required to facilitate drainage of the area.
Details of the cap and the associated regrading and revegetation are discussed
below.

Prior to capping, the landfill will be cleared of brush and wooded areas. A brush
chipper will be used to perform this function and the material chipped will be
stored onsite. This material may be used for mixing with the top loam layer used
in the cap. After the landfill is cleared a certain amount of regrading will be
required prior to installing the cap. The large ponded area in the Southern Tract of
the landfill, consisting of 5.7 acres, was determined to be too costly to fil l and
level. This depression will be partially backfilled, increasing the elevation of the
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bottom to 420 feet above mean sea level, so that it will be above the water table.
It will be used as a detention pond for surface runoff from the Northern Tract and
Central Tract of the landfill. A pumping station will be placed in this depression
for the removal of collected water, which will be discharged to Mill Creek Cutoff
as necessary. Other small surface depressions which have resulted in ponding will
be eliminated. Compaction will be performed to help prevent cracks and erosion
channels after the gravel and clay layers have been installed. The final design for
the cap will be as shown in Figure 10-9 and as described below.

A two-foot layer of gravel covered with loose sand (USCS soil type GP, SP) with a
permeability of 10-2 centimeters per second (cm/sec) (Lutton, 1982) will be placed
on the graded surface. The sand will be placed on top of the gravel to aid in
preventing the upper clayey layer from mixing into the gravel. This two-foot layer
will facilitate gas migration and prevent cracking and/or degrading of the clay
barrier. The barrier layer will consist of two feet of compacted clay with a
permeability of 10~7 cm/sec (USCS soil type CH, CL, SC) (Lutton, 1982). Above
the clay a three-foot cover of loam (USCS soil type CM, GC, SM, SC, ML, CL)
(Lutton, 1982) will be installed. The loam is conducive to seed germination and
easy to keep in good physical condition. Vegetation will be planted on top of the
loam.

All of this material will be obtained from an offsite source, since no suitable soil is
available at the landfill.

10.4.2 Regrading and Revegetation

As the final three-foot loam layer for the cap is installed grading will be necessary.
In order to reduce the amount of soil erosion and still maintain an optimal slope for
vegetative growth, the final grade will be 5 percent. To prevent undermining of
the riprap, a ditch will be constructed to collect and divert runoff from the
Northern and Central Tracts to the Southern Tract. The cover crop selected will
be a coarse grass and/or legume for ease of maintenance and hardiness.
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10.5 Description of the Alternative Which Exceeds All Applicable Standards

This alternative calls for the excavation and backfilling of the landfill, regrading
and revegetation, onsite incineration with fly ash disposal in an offsite RCRA-
approved landfill, and monitoring. Monitoring, and regrading and revegetation are
discussed in Sections 10.2 and 10.4.2, respectively.

10.5.1 Excavation

The Lees Lane Landfill Site covers an area of 112 acres and is estimated to have a
total volume of 4,400,000 cubic yards. Based on site sampling, ferromagnetic
surveys, and historical photographs approximately 2,400,000 cubic yards will be
excavated. The depth of excavation will vary widely at the site ranging from 5
feet in portions of the Central Tract to 40 feet in parts of the Northern Tract of
the landfill. The areas to be excavated are shown in Figure 10-10.

Backhoes and power shovels will be used for the removal of surface material and
any additional dry fill, while draglines will be employed for the removal of wet fill.
The majority of the material at the excavation depths mentioned above is expected
to be dry. Removal of material during the dry season will help to further minimize
the amount of wet fil l . Excavation will begin along the southern and eastern
borders of the landfill and proceed toward the river. This should serve to limit
the loss of landfill contents due to the erosional effects of the river and surface
runoff.

Excavation will occur at a faster rate than incineration, therefore, a storage area
will be required (Figure 10-10). Front end loaders will pick up the exumed material
and move it to the storage site, where the waste can be separated and staged prior
to incineration. That material not suitable for incineration will be transported to
an offsite landfill. Transportation of the waste will be accomplished in 20 cubic
yard trucks, with an estimated total of 42,000 loads needed to complete the
process. The staging area will also allow the excavated material to further dry
prior to incineration. The amount of water loss from the fill is not expected to be
significant and its containment and treatment should be managed easily.
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During the removal process, the release of volatile contaminants can be expected.
The extent of this release is unknown, but will likely vary throughout the
excavation period. Due to this potential hazard, the use of temporary covers or
wetting of the site along with worker protection (breathing apparatus, protective
clothing) must be continuously assessed during the project.

Following excavation the site will be backfilled, regraded and revegetated.
Backfilling will be conducted concurrently with excavation to maintain the
integrity of the landfill and prevent the accumulation of water. Backfill material
will be brought from offsite, since no onsite source is available. As the excavation
proceeds the monitoring program may require redesign.

10.5.2 Incineration (Onsite)

A rotary kiln incinerator is recommended for this site. This type of incinerator has
the ability to handle liquid and solid waste in kiln temperatures in excess of
1400°C, making it ideal for the destruction of variable landfill waste.

Incineration is carried out in a refractory-lined cylinder that is mounted at an
angle. The steepness of the angle can be adjusted, enabling the detention time in
the incinerator to be controlled. The rotation of the cylinder mixes the waste with
the combustion air and auxiliary fuel, while providing transportation of the
material through the kiln (Bonner, et al., 1980).

Rotary kilns can be fed continuously by a conveyor mechanism or a batch feeding
system can be employed. Typical unit feed capacity for a single incinerator
burning solids ranges from 0.5 to 2.0 tons per hour (Bonner, et al., 1980).

The principle design criteria for this process are the volume and quality of the
waste to be incinerated. After segregation of the 2,400,000 cubic yards of waste
excavated, approximately 1,560,000 cubic yards (Tchobanoglous, 1977) are
expected to be suitable for incineration and the remainder should be segregated
and disposed of at an appropriate landfill. The moisture content of this incinerable
portion is estimated at 30 percent. The resulting 70 percent solids concentration
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expected to be required, since a large part of the material will be of a low heat
value.

Byproducts of the incineration process include products of incomplete combustion
(PICs), fly ash, and atmospheric emissions. The fly ash, due to potentially high
metals concentrations, will be disposed of in an approved RCRA landfill.
Atmospheric emissions will be controlled by a venturi scrubber, with scrubber
water neutralized with lime prior to discharge. Additional treatment of existing
gases and wastewater may be required and will be evaluated prior to construction
(Bonner, et al., 1980).

10.6 Description of the Alternatives Which Specify Off site Disposal

The components of the two alternatives that occur under this category are
monitoring, excavation and removal of waste to an of fsite approved RCRA landfill,
offsite incineration, backfilling, regrading, and revegetation. The first alternative
calls for the disposal of the waste material in an offsite approved RCRA landfill.
This would be carried out concurrently with excavation and backfilling, which is
discussed in Section 10.5.1. In addition, this alternative includes monitoring, as
well as regrading and revegetation which are described in Sections 10.2 and 10.<t.2,
respectively.

The approach of the second alternative is identical to that described above, except
that the excavated material will be disposed of at a commercial incineration
facility instead of ah approved RCRA landfill.

10.6.1 RCRA Landfill Disposal

This alternative will result in the excavation of approximately 2,400,000 cubic
yards of fill. The entire quantity of this material will be transported offsite to an
approved RCRA landfill. There are presently two offsite commercial landfills in
Region IV in compliance with RCRA requirements. These landfills are in Emele,
Alabama and Pine Wood, South Carolina. Transportation will be done using 20
cubic yard trucks and will require 120,000 loads for completion.
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10.6.2 Incineration (Offsite)

A rotary kiln is the most suitable type of incinerator for the destruction of the
highly variable waste found at the Lees Lane Landfill. This process has the ability
to handle waste of all forms, and is the predominant incineration technique
employed by commercial facilities.

Considerations for this alternative include:

• The large quantity of low BTU material and thermally refractive soil.

• The ability to locate a commercial incinerator that will accept large
volumes of contaminated soil and waste.

• The capacity of the commercial facility to incinerate the material in a
reasonable amount of time.

• The storage of the excavated material in excess of the incineration
capacity.

Offsite incineration would involve the excavation and transportation to an
approved RCRA facility. Due to the low heating value and relatively high moisture
content of the exumed material, auxiliary fuel would be required. This factor will
greatly influence the cost of disposal. Rotary kilns incinerating solids have a
loading capacity of 0.5 to 2 tons per hour per unit. Having exclusive use of an
incineration facility'and operating at a maximum incinerator feed rate of 48 tons
per day, the time required for disposal of the 1,560,000 tons excavated is
approximately 89 years. In addition, excavating at a rate of 1,500 tons per day will
easily surpass the 90-day RCRA storage limit, producing the potential need for a
RCRA storage permit at the excavation site.

Incineration in an offsite facility would be a technologically feasible and
environmentally sound means for the disposal of the waste material at the Lees
Lane Landfill. This alternative would also meet or exceed all federal and state
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regulations. However, problems involved with the implementation of this option,
primarily the storage and handling requirements, eliminate this alternative f rom
further consideration.
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11.0 ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

The remedial action alternatives have been evaluated to determine how well they
meet the criteria presented below. The majority of the cost analyses with
supporting data and costing procedures are presented in Appendix P.

11.1 Criteria Used for Evaluation

In this section, each alternative will be described in detail and then evaluated
against both non-cost and cost criteria. Non-cost criteria include technical, public
health, environmental, and institutional considerations. Each alternative is
assessed for its effect upon the existing floodplains and wetlands. Cost criteria
include capital costs, and operation and maintenance costs.

11.1.1 Technical Evaluation

The technical evaluation will assess the appropriateness of the alternative relative
to site conditions. Each alternative will be evaluated for the following criteria:

• Performance
The performance of alternatives will be evaluated in terms of the
ability to perform the intended function, as well as the useful life
of the alternative.

• Reliability
The reliability of alternatives will be evaluated in terms of
operation and maintenance requirements and demonstrated
performance under similar conditions.

• Implementability
The evaluation of the implementability of alternatives will
consider factors such as the ability to actually construct the
structures required by each alternative, the time necessary for
construction relative to site conditions, and the time needed to
implement each alternative.
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• Safety
The safety of the nearby residents and remedial action personnel
will also be considered.

11.1.2 Public Health Evaluation

Remedial action alternatives will be evaluated for public health impacts both
during and after implementation. Each alternative will be assessed in terms of the
extent to which it is expected to effectively mitigate and minimize damage to
public health and welfare as well as the adverse affects of alternative
implementation.

11.1.3 Environmental Evaluation

Remedial action alternatives will also be evaluated for environmental impacts
during and after implementation. Each alternative will be assessed in terms of the
extent to which it is expected to effectively mitigate and minimize damage to the
environment.

11.1.4 Institutional Evaluation

The impact of Federal, state, and local public health and environmental standards,
regulations, guidance, advisories, and ordinances will be evaluated for each
alternative as part of the institutional criteria evaluation. Community impacts
will be considered as part of this evaluation as well as the effects that each
alternative might have on the existing floodplains and wetlands. The floodplain and
wetlands assessment is necessitated by EPA policy that all Superfund actions must
meet the requirements of Floodplain Management Executive Order (E.O. 11988)
and the Protection of Wetlands Executive Order (E.O. 11990). The Superfund
policy memo on the implementation of these Executive Orders is included in
Appendix Q.
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11.1.5 Cost Evaluation

The cost of each alternative will be presented. Capital and operation and
maintenance costs, where applicable, will be estimated and converted to present
worth values for comparison. A detailed listing of costing components for
consideration is included in Appendix P. The costs for each alternative are based
on a unit crew output as recommended by the 1985 Means Site Work Cost Pata. A
description of a unit crew for various technologies is included in Appendix R. A
sensitivity analysis of the cost components of an alternative will be performed to
evaluate the effects of variations in specific assumptions associated with the
design, implementation, operation, and effective life of the estimated present
worth cost of the alternative.

Present worth analysis is used to evaluate expenditures that occur over different
time periods by discounting all future costs to a common base year, usually the
present. This allows the cost of remedial action alternatives to be compared on
the basis of a single figure representing the amount of money that, if invested in
the base year and disbursed as needed, would be sufficient to cover all costs
associated with the remedial action over its planned life.

In conducting the present worth analysis, assumptions will be made regarding the
discount rate and the period of performance. For the first, a discount rate of 10
percent before taxes and after inflation will be assumed, as outlined in OMB
Circular No. A-94. This rate represents the average rate of return on private
investment. Estimates of costs in each of the planning years are made in constant
dollars, representing the general purchasing power at the time of construction.

After the present worth of each remedial action alternative is calculated, each
cost will be evaluated for effects of variations in assumptions through sensitivity
analysis. A sensitivity analysis assesses the effect that variations in specific
assumptions associated with the design, implementation, operation, discount rate,
and effective life of an alternative can have on the estimated cost of the
alternative. These assumptions depend on the accuracy of the data developed
during the RI and on predictions of the future behavior of the remedial technology
and are subject to varying degrees of uncertainty. The sensitivity of costs to these
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uncertainties can be observed by varying these assumptions and noting the effects
on estimated costs.

11.2 Analysis of the No Action Alternative

No Action - Monitoring

Under this alternative a long-term gas, air, and groundwater monitoring program
would be established to provide information on contaminant movement, and on
exposure to humans, sensitive and important non-human species, and the
environment. The monitoring will be set up on a quarterly basis for groundwater
and gas, and three times per year for air the first three years, and then the
program would be reevaluated.

11.2.1 Technical Evaluation

• Performance
This alternative will not reduce or eliminate any of the impacts
resulting from the site contaminants. It will be effective in
providing information about the movement of the contaminants,
so that future remedial actions can be taken if necessary. This
alternative can be implemented almost immediately.

• Implementability
This alternative can be implemented quickly with little difficulty
at the Lees Lane Landfill Site. Five gas monitor wells could be
installed in approximately one month at various locations between
the fill and Riverside Gardens neighborhood. Groundwater
monitor wells were installed during the RI. Ambient air sampling
stations will not require construction.

• Reliability
This alternative will require workers skilled in taking
representative environmental samples from several environmental
media. Such workers are readily available. Historically, air
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monitoring has been proven to be reliable. Gas and groundwater
monitor wells are a proven reliable method of determining
concentrations of contaminants in these media.

Safety
The major risk involved in implementing this alternative will be to
the workers constructing the gas monitor wells. Continuous
monitoring during construction will prevent exposure to hazardous
substances and explosions. There should be no threat to the
Riverside Gardens residents.

11.2.2 Public Health Evaluation

Implementation Phase
In addition to samplers under the no action option, there would be
workers involved in the construction of five gas monitor wells.
These remedial personnel could be faced with possible deleterious
effects as a result of inhalation of contaminant gases. However,
if continuous air monitoring activities are performed, then
workers drilling and constructing the monitor wells should not
face any risks associated with these activities. Based on previous
experience with these activities, the duration of exposures are
very short and exposure levels can be adequately controlled to
below acceptable levels by existing, readily available
technologies. The excess risk of cancer, chronic health effects,
and acute health effects should be minimal and therefore not a
factor in the implementation of monitoring activities.

Residual Risk
Populations of individuals who incur residual risk (i.e., the risk
that remains and is incurred by receptors following
implementation of this alternative) can be grouped into primary
and secondary populations at risk.
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At Lees Lane Landfill Site, the primary population at risk is
defined as these individuals presently known to be subject to
contaminants in excess of 10-6 cancer risk and/or an added risk of
chronic health effects through ingestion or inhalation. No such
groups are known to exist.

The secondary population at risk constitutes all other individuals
who may be exposed to site-associated contaminants. At the Lees
Lane Landfill Site this involves the people whose homes may be
subject to the migration of landfill generated gases. The
secondary population at risk also includes individuals who may be
exposed to site-associated contaminants on an intermittent basis,
such as site remediation workers or children playing on
contaminated surface soil. The increased risk is not known, but it
may be greater than the risk associated with a control population
similar in all regards, who are not exposed to site-associated
contaminants.

The remaining residual risk associated with the no-action
alternative is the potential for a change in the existing levels of
risk due to changes in the concentrations of chemicals that the
receptors are presently experiencing. The proposed monitoring
program should provide information regarding increases.

11.2.3 Environmental Evaluation

• Implementation Phase
Implementing the monitoring portion of the no action alternative
should create no negative environmental impacts. Sampling of
air, gas and groundwater monitor wells and residential water
supply wells are the only action proposed. Generally,
environmental sampling of this nature is an unobtrusive exercise
which, if conducted conscientiously, should not pose a threat to
the regional environment.
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• Residual Risk
The no action alternative would provide no protection to the
regional ecology from the conditions as they presently exist.
Section 8.2.6 indicates that the concentrations of site-associated
groundwater contaminants discharged to the nearby Ohio River
pose little or no threat to the regional environmental receptors
(fauna and flora). A critical element in the analysis of residual
environmental risk, which is presently unknown, is the kinetics
(mass of material still at the site, stage of depletion, and
transport rate) of the contaminant migration process through the
groundwater to the potential environmental receptors. The
amount of contaminant released and transported through the
environment can decrease, increase, or stabilize. It is not known
in which of these conditions the system currently exists.
However, it does appear that the concentration of contaminants
in groundwater is decreasing.

The condition represents a residual risk which can be incurred by
the affected environmental receptors. The risk to these receptors
from a change in environmental concentrations of site-associated
contaminants should not be appreciable based on the high rate of
dilution in the Ohio River.

11.2.4 Institutional Evaluation

This alternative can be implemented without having to obtain any permits or other
regulatory approvals; however, it will not satisfy any applicable regulations. It will
be necessary to make arrangements for an agency to conduct the sampling,
analysis, and interpretation of data.

Implementation of this alternative will provide responsible agencies and the public
with information on the location, magnitude, and impact of the contamination from
the Lees Lane Landfill Site. It will not correct any problems at the site and
consequently will not address any concerns which the agencies or the public may
have regarding the site.
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Cautionary signs, to inform the public of the site conditions and impending risks,
will be posted at all possible entrances to the site. Wording on the signs will be
determined by EPA. A gate will also be erected at one location to control access
to the site. One gate will be installed at the Putnam Street entrance to the
landfill.

• Floodplain
Since no action is planned, the floodplain will incur no affects.

• Wetlands
Since no action is planned, the wetlands will incur no affects.

11.2.5 Cost Evaluation

Capital costs for constructing five gas monitor wells, air sampling equipment, and
gates and signs are $38,000, $67,000, and $1,000, respectively. Operation and
maintenance costs are included with this alternative to inspect the gas monitor
wells, provide quarterly gas and groundwater sampling and analyses, and provide
sampling and analysis of air three times per year. The number of samples taken in
each year is assumed to remain constant at 100 (24 water, 40 gas, and 36 air). For
this alternative, the cost was assumed to occur annually for three years since the
program will be reevaluated after that time frame. Laboratory analyses of gases
and air will include selected volatile organics. Groundwater will be analyzed for
the hazardous substance list of contaminants. This estimate results in an annual
costs of $94,870 per year. Costs necessary for personnel, equipment, and
laboratory analyses can be found in Appendix P.

The present worth value for capital costs and operation and maintenance over 3
years, at a 10 percent discount rate, is $341,000. A variation of 10 percent in the
number of samples taken and analyzed results in a variation in the total present
worth costs from $318,000 to $365,000.

Costs and sensitivity analyses are summarized in Tables 11-1 and 11-2.
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A. Estimation of Costs^)

Alternative Components____

Gas Monitoring

Air Monitoring

Groundwater Monitoring

Gate and Signs

Total Costs

B. Present Worth Analysis^)

Alternative Components___

Gas Monitoring

Air Monitoring

Groundwater Monitoring

Gate and Signs

Total Present Worth

TABLE ll-l
COST SUMMARY - MONITORING

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

Time to
Construct (Yr.)

1

NA

NA

1

Capital Costs ($)

38,000

67,000

0

1,000

106,000

Capital O ft M Costs ($)
Costs ($) Period (Yr.) Annual ($) Total ($)

38,000 3 ' 20,640 62,000

67,000 3 , 31,030 93,000

0 3 43,200 130,000

1,000 . . .

106,000 94,870 285,000

O ft M Costs ($) Total Present Worth ($)

51,000 89,000

77,000 144,000

107,000 107,000

1,000

235,000 341,000

O
O
f-k

CO

Total Costs ($)

100,000

160,000

130,000

1,000

391,000

(1) All costs are rounded to the nearest 1,000 dollars, except annual O & M.



TABLE 11-2
SENSITIVITY ANALYSIS - MONITORING

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

O
0

G~)
A. Sensitivity Factors

Alternative Components

Monitoring

Gate and Signs

B. Cost Variation (Present

Alternative Components

Gas Monitoring

Air Monitoring

Groundwater Monitoring

Gate and Signs

Total Variation

Sensitivity Factor

Number of samples

NA

Worth Costs)(0

Capital Costs ($)
High Low

38,000 38,000

67,000 67,000

0 0

1,000 1,000

106,000 106,000

Range Justification

_*_ 10% Contamination
or lessen

NA NA

O & M Costs ($)
High Low

56,000 46,000

85,000 69,000

118,000 97,000

-

259,000 212,000

for Range

may spread

Total Variation ($)
High

94,000

152,000

118,000

1,000

365,000

Low

84,000

136,000

97,000

1,000

318,000

(I) All costs are rounded to the nearest 1,000 dollars.
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00117011.3 Analysis of Alternatives Which Protect Public Health, Welfare, and the
Environment

Gas Collection and Venting System, and Monitoring

This alternative includes a monitoring program for air, gas, and groundwater in
addition to a properly operating gas collection and venting system and a potential
future alternate water supply. The existing gas collection system will be inspected
and the remaining problems, if any, will be corrected. The monitoring program was
described in Section 11.2.

11.3.1 Technical Evaluation

The evaluation of the no action monitoring program also applies here. This section
will only evaluate the additional remedial activities.

• Performance
Gas collection with forced ventilation is a proven technology for
preventing gases from migrating from landfills. The system is
designed to effectively control the migration of both methane and
toxic vapors. It is expected that gas vents from forced
ventilation are apt to clog and will need to be replaced (EPA,
1983).-

An alternate water supply from a municipal water system would
provide assurance of safe drinking water and reduce monitoring
costs.

• Reliability
The gas collection system will require some operation and
maintenance. Pipe vents will need to be inspected at regular
intervals to detect clogging and deterioration because of landfill
subsidence. Also materials in contact with the gases should be
inspected to determine their physical condition. Flow rate
analyses and inspections should also be conducted regularly. The
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analytical equipment, flow rate equipment and methods of
inspection are readily available. Gas collection systems have
been studied and used in many landfills. Proper design and
periodic inspections are required to insure proper operation.

Once any homes are hooked up to the municipal water supply, no
special maintenance will be required.

• Implementability
The materials and components needed to repair the gas collection
system are readily available. Weather conditions permitting, the
repairs could be completed in a one-month period. Scheduling of
materials and labor must be planned so that they are available on
site when needed. Once construction is completed, immediate,
beneficial results should be achieved, in that further migration of
gases should continue to be prevented.

The water line can be extended and hooked up to the homes in a
one-month period. Water mains are regularly extended and no
special training is needed.

• Safety .
The repair of the gas collection system will require constant
monitoring to prevent explosion. Explosion can occur when
methane is in the 5 to 15 percent volume of air range.

The extension of the water main would cause no problems other
than normal safety precautions performed around construction
equipment.

11.3.2 Public Health Evaluation

• Implementation Phase
The implementation of this alternative will include incurring the
same risks to workers involved in the no action-monitoring
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alternative. In addition, the risks involved with working in an
area where methane and other toxic gases could be present will
impose public health hazards in addition to the general and site-
specific construction hazards discussed in safety. The hazards
include the potential inhalation of volatile chemicals during repair
of the gas collection system and the ingestion of contaminanted
dust generated from surface activities. Remedial personnel
repairing the collection system may be required to wear level B
respiratory protection (self-contained breathing apparatus).
Surface contamination is expected to be minimal and restricted to
relatively small portions of the landfill. Additionally, the period
of exposure is restricted to the repair phase, which is expected to
be only a month. During this period, workers can be protected
from significant exposure through the use of readily available and
accepted control technologies. The added risk to offsite public
receptors from remedial activities would probably not be
significant.

The potential for exposure to offsite public receptors from
material taken offsite is minimal since no material will be
removed from the landfill. Construction equipment moving
offsite will be decontaminated at the site exit, thereby
eliminating transport of contaminant material offsite by this
mechanism.

Residual Risk
In terms of its effect on the residual public health risks,
implementation of this alternative will eliminate the risks
associated with the migration of landfill gases to residential
homes. This alternative does not address several surface waste
areas with contaminant levels above background, exposed drums,
or wastes exposed on the bank and terraces of the landfill.
Indirect exposure to the "hot spot" soils through direct contact
appears to be minimal.

11-13



LEE 001
001173

Implementation of this alternative should eliminate the major
public health risk, which is the migration of landfill gases into the
Riverside Gardens neighborhood and provide an early warning
system should site conditions change (monitoring of air, gas, and
groundwater).

If an alternate water supply is included, there will be no risk of
consuming contaminated groundwater associated with the site.

11.3.3 Environmental Evaluation

• Implementation Phase
Impacts on regional environmental receptors during
implementation of this alternative will be the same as the no
action-monitoring alternative. Although remedial activities may
occur in the fill, any impact on the regional environment from
this action should be negligible if good work practices are
employed.

• Residual Risk
Some decrease in the risk of harmful environmental impacts may
result from the repair of the gas collection system. All other
risks described in the no action-monitoring alternative will
remain.

11.3.4 Institutional Evaluation

Monitoring was covered in the previous section. Implementation of this alternative
should not require permits for discharge of the gas from the gas collection system.
The extension of the Louisville water main would be performed by the city and
applications would be required from each owner requesting hook up to the supply.

Cautionary signs and a gate as described in Section 11.2.4 will also be implemented
under this alternative.
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• Floodplain
This alternative addresses inspection/repair of the gas collection
system outside of the floodplain.

• Wetlands
There will be no effect upon the wetlands.

11.3.5 Cost Evaluation

Capital costs for this alternative are $132,000. The capital cost for installation of
an alternate water supply is $23,068, and includes the hookup of ten homes to the
municipal water supply. This includes the three wells identified during the RI, the
five additional homes identified during March 1986, and two extra homes which
could be identified at a later time. These costs are not included on the tables
because this technology will be implemented on a discretionary basis. The EPA
will decide on the applicability of implementing this technology should site
conditions change. The capital costs for the gas collection system ($26,000) consist
of a one-time indepth inspection of the existing system plus any repairs identified
as necessary.

Operation and maintenance costs would include routine inspections of the gas
collection system and the monitoring discussed in Section 11.2.5: The present
worth value of the total costs for 30 years at a 10 percent discount rate is
$039,000.

A 20 percent sensitivity factor was included for the gas collection operation and
maintenance costs because of many variables which could cause equipment failure.
This analysis resulted in a variation in total present worth costs from $002,000 to
$478,000.

The costs and sensitivity analysis are summarized in Tables 11-3 and 11-0.
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TABLE H-3
COST SUMMARY - GAS COLLECTION SYSTEM

A. Estimation of Costs^

Alternative Components____

1. Monitoring

2. Gas Collection System

3. Gates and Signs

Total Costs

B. Present Worth Analysis*1*

Alternative Components___

1. Monitoring

2. Gas Collection System

3. Gates and Signs

Total Present Worth

AND MONITORING
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Time to
Construct (Yr.)

< 1

< 1

<1

Capital Costs ($)

105,000

26,000

Capital 0 & M Costs ($)
Costs 1$) Period (Yr.) Annual̂ ) Total 1$)

105,000 3 94,870 285,000

26,000 30 7,680 230,000

1,000

132,000 102,550 515,000

O & M Costs ($) Total Present Worth ($)

235,000 340,000

72,000 98,000

O 1
0 |

c? (
1

Total Costs ($)

390,000

256,000

1,000

6*7,000

1,000

132,000 307,000

1,000

439,000

(1) All costs are rounded to the nearest 1,000 dollars, except annual O & M.



TABLE 11-4
SENSITIVITY ANALYSIS - GAS COLLECTION SYSTEM

AND MONITORING
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY
O
o

A. Sensitivity Factors

Alternative Components

1. Monitoring

2. Gas Collection System

3. Gates and Signs

Sensitivity Factor

Number of samples

Replacement of
equipment

NA

Range

10%

20%

NA

Justification for Range

Contamination may spread or
lessen

Repairs necessary for operation
and maintenance

NA

B. Cost Variation (Present Worth Costs)*1)

Alternative Components
Capital Costs ($) O ft M Costs

1. Monitoring

2. Gas Collection System

3. Gates and Signs

Total Alternative Variation

Total Variation ($)
High

105,000

26,000

1,000

132,000

Low

105,000

26,000

1,000

132,000

High

259,000

87,000

-

346,000

Low

212,000

58,000

-

270,000

High

364,000

113,000

1,000

478,000

Low

317,000

84,000

1,000

402,000

(I) All costs are rounded to the nearest 1,000 dollars.
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Surface Waste Area Cleanup, Bank Protection Controls, Gas Collection and Venting
System, and Monitoring

This alternative includes the monitoring program described in Section 11.2 with the
additional monitoring of LL-9 to aid in determining alternate concentration limits,
the gas collection and venting system, and potential future alternate water supply
described in Sections 11.3.1 through 11.3.5. Also several exposed surface waste
areas will be covered or removed. These areas involve drums, "hot spot" soil areas,
and exposed trash on a steep slope in the Southern Tract. A bank protection
program would be instituted to minimize erosion and failure of the landfill buffer
zone along the Ohio River.

11.3.6 Technical Evaluation

The evaluation of the previous alternative also applies here. This section will only
evaluate the additional remedial activities.

• Performance
The removal of the drums is a proven technology. The covering of
the wastes should be easily accomplished.

Riprap has been used for bank protection for many years. The
selection of the proper stone diameter and thickness depends on
the velocity of the Ohio River at the site. With periodic
inspection and maintenance of the riprap, the bank should be
stabilized for at least 30 years.

• Reliability
Once the surface waste contaminants are covered, little
maintenance will be needed. Removal of the drums will be
performed by experienced personnel.

The materials necessary to perform the bank protection as well as
any operation and maintenance are readily available. No special
expertise is needed to perform the function. Occasional
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U U l l f O inspection of the riprap will be necessary to determine its
integrity. Performance should be adequate with proper design and
construction.

• Implementability
There are no known factors which would prevent implementing
this alternative. The removal of the drums should be performed
quickly and will require a manifest for the hazardous waste and
disposal in an approved RCRA landfill.

It should take no longer than 1 year to install the riprap. The
optimal time to construct the toe of the revetment is when the
Ohio River is at its lowest level, which is usually September.

• Safety
The removal of the drums could cause problems if the contents of
different drums are inappropriately mixed. Violent reactions and
release of hazardous constituents are possible. If analyses are
performed prior to removal, this problem should be prevented. In
addition, proper safety precautions should be observed while
heavy equipment is in use.

11.3.7 Public Health Evaluation

• Implementation Phase
Implementation of this alternative is essentially the same as
discussed for the previous alternative. The additional hazards
associated with drum and contaminated soil removal will affect
this alternative.

The major risks added to the alternative are those incurred by
drum handling and transportation. Monitoring of areas where the
drums are located was performed during the RI with an HNU. No
readings above background were recorded. Special precautions
should be taken to avoid inhalation and skin contact as the
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chemicals may require higher levels of personal protection
including special clothing and breathing protection. The period of
exposure will be short, which will tend to decrease the risks of
chronic health effects. Any risks associated with exposure should
be controlled by readily available and proven control technologies.

Nearby offsite public receptors may be exposed during
transportation of the wastes to an approved landfill. Since it
should take only a few trucks to haul the wastes, no significant
risk should be incurred.

Residual Risk
This alternative should mitigate any risks to the public. In
addition to the residual risks explained for the previous
alternative, the potential for indirect exposure to the "hot spot"
soils will be eliminated. There is, however, a possibility of other
existing contaminated areas on the landfill. Exposed waste on the
bank will be removed. Any leachate seeps will be covered with
riprap to prevent direct contact.

11.3.8 Environmental Evaluation

Implementation Phase
Impacts on regional environmental receptors during
implementation will be negligible if good work practices are
employed.

Residual Risk
Some decrease in the risk of harmful environmental impact may
result from removing the "hot spot" soils. It is not certain
whether the drums have leaked and caused any impact on the
environment. Although the analyses of surrounding soils indicated
low levels of contaminants, the surrounding soil appears to exhibit
slowed vegetation growth.
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All previously discussed institutional requirements are appropriate under this
section. In addition, the regulations set forth in RCRA, 40 CFR Part 263,
"Standards Applicable to Transporters of Hazardous Waste" apply to the
transportation of the drums removed. Transporters are required to obtain an EPA
identification number from the EPA Administrator prior to the movement of the
material, and the material must be registered in accordance with the manifest
system requirements. Analyses of the drum contents will be required to meet
these requirements.

Cautionary signs and gates as described in Section 11.2.4 will also be implemented
in this alternative.

• Floodplain
The excavation and removal of the exposed drums and "hot spot"
soils and bank protection controls should have little effect on the
floodplain.

• Wetlands
This alternative involves remedial methods outside the wetlands
area.

11.3.10 Cost Evaluation

The capital costs for this alternative are $2,343,000. The capital cost for
installation of an alternate water supply is $23,068. These costs are not included
on the tables because this technology will be implemented on a discretionary basis.
The EPA will decide on the applicability of implementing this technology should
site conditions change.

The annual operation and maintenance costs excluding the additional Appendix VIII
analyses performed during the first year of monitoring are $103,440. The
estimated costs for the analysis for the Appendix VIII constituents are $24,000.
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The total present worth costs over 30 years at a 10 percent discount rate are
$2,682,000.

The capital cost for surface waste area cleanup is sensitive to the number of drums
and size of areas to be covered. Due to the variable nature of drum removal a 15
percent factor was used for the sensitivity analysis. The bank protection controls
are sensitive to the total area to be protected and cleared and a variation of 20
percent in capital costs was used in the sensitivity analysis. These variations
caused the total costs to vary from $2,243,000 to $3,123,000.

Results of the cost evaluation and the sensitivity analysis are summarized in
Tables 11-5 and 11-6.

11.4 Analysis of the Alternative Which Satisfies All Applicable Standards

Capping, Regrading and Revegetation, Surface Waste Area Cleanup, Bank
Protection Controls, Gas Collection and Venting System, and Monitoring

This alternative includes the monitoring program, the bank protection controls and
surface waste area cleanup described in Sections 11.3.6 through 11.3.10, and the
gas collection and venting system and potential future alternate water supply
described in Sections 11.3.1 through 11.3.5. In addition, a cap will be installed over
the entire landfill to minimize leachate generation and control upward, vertical
movement of gas. Regrading and revegetation will be necessary to provide
maximum drainage of the area.

11.4.1 Technical Evaluation

The evaluation of the previous alternative also applies here. This section will only
evaluate the additional remedial activities.

• Performance
Clay caps have been demonstrated to be an effective method of
minimizing the infiltration of surface water or rainwater and the
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A. Estimation of CostsU)

Alternative Components_____

I . Monitoring

2. Gas Collection System

3. Surface Waste Areas

*». Bank Protection Controls

5. Gate and Signs

TABLE 11-5
r - SURFACE WASTE AREA CLEANUP, BANK PROTECTION CONTROLS,

GAS COLLECTION SYSTEM, AND MONITORING
LEES LANE LANDFILL SITE

3EFFERSON COUNTY, KENTUCKY

Time to
Construct (Yr.)

1

1

1

I

I

Capital O & M Costs ($)
Costs ($) Period (Yr.) Annual ($) Total ($)

105,000 1 21,000(2) 309,000
3 91,870

26,000 30 7,680 230,000

291,000 30 120 3,600

1,917,000 30 770 23,000

1,000

o r-
o ^
H* m
CO Ofo o

Total Costs ($)

111,000

256,000

298,000

1,910,000

1,000

Total Costs 2,3*3,000 127,400 566,000 2,909,000



TABLE 11-5
COST SUMMARY - SURFACE WASTE AREA CLEANUP, BANK PROTECTION CONTROLS,
GAS COLLECTION SYSTEM, AND MONITORING
LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY
PAGE TWO

O
o

00

B. Present Worth Analysis^ *)

Alternative Components____

1. Monitoring

2. Gas Collection System

^ 3. Surface Waste'Areas
>—•
™ 4. Bank Protection Controls4k

5. Gate and Signs

Total Present Worth

Capital Costs ($)

105,000

26,000

290,000

1,917,000

1,000

2,343,000

O & M Costs ($)

259,000

72,000

1,000

7,000

339,000

Total Present Worth ($)

364,000

98,000

295,000

1,924,000

1,000

2,682,000

(1) All costs are rounded to the nearest 1,000 dollars, except annual O <5c M.
(2) Costs for complete Appendix VIII analyses on one well quarterly the first year. See Section 10.3.1.



TABLE 11-6
SENSITIVITY ANALYSIS - SURFACE WASTE AREA CLEANUP, BANK PROTECTION CONTROLS,

GAS COLLECTION SYSTEM, AND MONITORING
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

A. Sensitivity Factors

O
0

CO

O

Alternative Components

1. Monitoring

2. Gas Collection System

V 3. Surface Waste Areas
rotn

Bank Protection Controls

Sensitivity Factor

Number of samples

Replacement of
equipment

Condition and
contents of drums

Area to be cleared

Range

10%

_* 15%

+ 20%

Justification for Range

Contamination may spread or
mitigate

Repairs necessary for operation
and maintenance

Condition and contents of drums
is unknown

Clearing will depend on waste
material present and size of area

5. Gate and Signs NA NA NA



TABLE 11-6 o m
SENSITIVITY ANALYSIS - SURFACE WASTE AREA CLEANUP, BANK PROTECTION CONTROLS, C5 m
GAS COLLECTION SYSTEM, AND MONITORING |~>
LEES LANE LANDFILL SITE H* O
JEFFERSON COUNTY, KENTUCKY CO o
PAGE TWO ^ —

B. Cost Variation (Present Worth Costs)(')

____Capital Costs ($)____ O A M Costs ($) Total Variation ($)
Alternative Components High

105,000

26,000

310,000

2,301,000

1,000

Low

105,000

26,000

278,000

1,53*, 000

1,000

High

285,000

87,000

1,000

7,000

-

Low

233,000

58,000

1,000

7,000

-

HiRh

390,000

113,000

311,000

2,308,000

1,000

Low

338,000

8*, 000

279,000

1,5*1,000

1,000

1. Monitoring

2. Gas Collection System

3. Surface Waste Areas

it. Bank Protection Controls

5. Gate and Signs

Total Variation 2,7*3,000 1,9*4,000 380,000 299,000 3,123,000 2,2*3,000

(1) All costs are rounded to the nearest 1,000 dollars.
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vertical migration of landfill gases. Regrading and revegetation
assist in reducing the volume of water that reaches the clay cap
barrier. The expected design life of the cap system proposed is 30
years, although routine maintenance will be required to insure cap
integrity. With proper upkeep, the cap could last indefinitely.

• Reliability
Landfill capping is a well proven technology, and one of the most
frequently used remedial actions taken for the control of
hazardous wastes sites. The layered cap proposed for this site
should effectively limit rainwater infiltration and the vertical
migration of gas. Regrading and revegetating the site involve
standard techniques and will decrease cap erosion. The cap,
however, will not be particularly effective against infiltration due
to Ohio River runon. Runon at the site has the potential to be
significant since the landfill lies within the 100-year floodplain.

Operation and maintenance procedures for the cap will be
minimal. It will require routine inspection and repair of erosional
effects and subsidence. Cover crop maintenance will be modest,
consisting primarily of preventing undesirable species from
becoming established and weakening the cap. In addition, periodic
maintenance of the pumping station will be required.

• Implementability
There are no factors which should prevent the completion of this
alternative. The ability to locate a source for cap components
should not present a problem. The scheduling of materials, labor,
and equipment is important since the cap should be constructed
during the dry months. Time required for cap emplacement is
dependent upon the number of crews used, but as the number
increases so does the truck interval. Table 11-7 indicates
examples of the potential times involved in cap construction. The
actual time will be determined in the design phase.
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TABLE 11-7
EXAMPLE COMPLETION TIMES FOR CAP CONSTRUCTION

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

CrewsW Truck Completion
(f) Interval (Min.) Time (Yrs.)

1 50.0 38

2 25.0 19

* 12.5 9.5

8 6.3 <f .8

(1) The unit crew is described in Appendix R.
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• Safety
Safety will be an important consideration when the site is being
cleared and initially regraded. Explosive gas concentrations will
need to be monitored during clearing and capping. In addition,
proper safety precautions should be observed while heavy
equipment is in use.

11.4.2 Public Health Evaluation

• Implementation Phase
During construction, the risk of worker exposure to potential
volatile emissions and direct waste contact should be low.
Assessment of these risks may require that remedial personnel
wear special clothing and respiratory protection. The
implementation of this alternative should have no other
significant impact on public health. Offsite transport of
contaminanted particulates and volatile emissions will be small
since surface contamination is minimal and the option does not
require extensive excavation. Should airborne contaminants
become a health factor, the periodic wetting of the site and
windscreens could be employed.

• Residual Risk
The completion of this alternative would mitigate the majority of
adverse health effects associated with the landfill. Capping and
bank protection controls will maintain the landfill's integrity. The
gas collection and treatment system will control gas migration
and its related hazards.

This action does not address currently existing groundwater
contamination. While capping will minimize infiltration of
rainwater, groundwater levels affected by the Ohio River water
levels may intersect the waste material. The offsite migration of
water soluble contaminants in groundwater will continue. This is
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not considered to be a health hazard based on dilution by the Ohio
River. Groundwater monitoring contained in this alternative will
enable changes in groundwater quality to be detected.

11.4.3 Environmental Evaluation

• Implementation Phase
The implementation of the alternative should pose no significant
environmental threat. Although the site clearing and regrading
processes will generate dust and possible soil loss due to erosion,
the use of good construction practices should make any
environmental impact small.

• Residual Risk
The erosion control provided by capping and bank protection
controls will eliminate the potential for landfill content loss to
the environment. Capping will control the release of landfill
gases to the ambient air above the landfill. The gas collection
system will decrease exposure to volatile emissions and eliminate
environmental stress.

The environmental effects of currently contaminated groundwater
are difficult to assess, but are estimated to be minimal. The
installation of the cap and pumping station will reduce
rainwater/waste interaction and subsequent leachate formation.
The discharge of surface runoff into Mill Creek Cutoff should not
present any significant environmental impact, since the transport
of contaminants by this mechanism will not be significant.

11.4.4 Institutional Evaluation

In addition to the previous institutional requirements, this alternative addresses
capping and the associated regrading and revegetation. The cap will comply with
current RCRA requirements which require that the cap be less permeable than the
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bottom of the landfill. The cap will be designed following the EPA publication
Cover Design for Solid and Hazardous Waste Sites.

Cautionary signs and gates, as described in Section 11.2.4, will also be implemented
in this alternative.

• Floodplain
The only regrading that will occur after capping is in the Central
and Northern Tracts. Regrading is planned to an elevation of
approximately 450 to 455 feet above mean sea level. While the
elevation of these areas will remain essentially unchanged, the
readjustment of slope will decrease erosion potential.

• Wetlands
Capping will eliminate any wetlands which presently exist onsite.
This should have little effect upon wildlife, since other accessible
wetland areas are close by.

11.4.5 Cost Evaluation

Capital costs for this alternative are $42,067,000. The capital costs for the landfill
cap consist of direct and indirect costs for materials, equipment and labor,
engineering, contingency, profit and health and safety costs. The capital costs also
contain the costs for drum removal and disposal. The capital cost for installation
of an alternate water supply is $23,068. These costs are not included on the tables
because this technology will be implemented on a discretionary basis. The EPA
will decide on the applicability of implementing this technology should site
conditions change.

Operation and maintenance costs would include routine inspections of the cap, the
bank protection controls, and the gas collection system as well as the groundwater
gas and air monitoring program. The annual operation and maintenance costs
without the Appendix VIII analyses are $108,580. The present worth for the total
costs at a 10 percent discount rate for 30 years is $15,946,000.
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A 10 percent sensitivity factor was included for the uncertainty in the size of the
area to be capped and the volume of water to be removed from the depression in
the Southern Tract. These sensitive factors caused the total costs to vary from
$lM82,OOOto $17,711,000.

Costs and results of the sensitivity analyses are summarized in Tables 11-8 and
11-9.

11.5 Analysis of the Alternatives Which Exceed All Applicable Standards

Excavation and Backfilling, Regrading and Revegetation, Onsite Incineration,
Off site Fly Ash Disposal, and Monitoring

Implementation of this alternative would require extensive excavation and the
construction of an onsite incinerator. As a result of these two procedures, offsite
fly ash disposal, backfilling and regrading and revegetation (described in Section
11.*) will also be necessary. The monitoring program, described in Section 11.2.1
through 11.2.5, would be instituted until it is determined whether or not any
contaminated media are migrating to possible receptors.

11.5.1 Technical Evaluation

Monitoring, regrading, and revegetation have been described in previous sections
and the evaluation also applies to this alternative. This section will only evaluate
the additional remedial activities.

• Performance
Excavation involves standard construction practices and will
remove all solid material from the landfill. There is a possibility
that isolated pockets of waste exist below the estimated
excavation depth. Backfilling is a well established practice and
the ability to locate an offsite fill source should not present a
problem.
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TABLE 11-8

I
CO
CO

A. Estimation of CostsO

Alternative Components____

1. Monitoring

2. Gas Collection System

3. Capping

4. Regrading and Revegetation

5. Bank Protection Controls

6. Surface Waste Areas

7. Gate and Signs

>PING, REGRADING AND REVEGETATION, SURFACE WASTE AREA CLEANUP, O 1
ECTION CONTROLS, GAS COLLECTION SYSTEM, AND MONITORING O

LEES LANE LANDFILL SITE *-* <
JEFFERSON COUNTY, KENTUCKY J~* I

Time to
Construct (Yr.)

1

1

38(3)

1

1

1

1

Capital
Costs ($)

105,000

26,000

35,595,000

4,129,000

1,917,000

294,000

1,000

Period (Yr.)

1
3

30

1
30

30

30

30

-

O & M Costs ($)
Annual ($)

24,000(25
94,870

7,680

3,600
770

770

770

120

-

Total ($) Total Costs ($)
1 309,000 414,000

230,000 256,000

27,000 35,622,000

23,000 4,152,000

23,000 1,940,000

3,600 298,000

1,000

Total Costs 42,067,000 132,580 616,000 42,683,000



TABLE 11-8
COST SUMMARY - CAPPING, REGRADING AND REVEGETATION, SURFACE WASTE AREA CLEANUP, O
BANK PROTECTION CONTROLS, GAS COLLECTION SYSTEM, AND MONITORING O
LEES LANE LANDFILL SITE •-*
JEFFERSON COUNTY, KENTUCKY M

PAGE TWO ^
Cv

B. Present Worth Analysis^)

Alternative Components Capital Costs ($) O A M Costs ($) Total Present Worth ($)

1. Monitoring 105,000 259,000 360,000

2. Gas Collection System 26,000 72,000 98,000

3. Capping 9,117,000 11,000 9,128,000
i—>
V 4. Regrading and Revegetation 4,129,000 7,000 4,136,000
00

5. Bank Protection 1,917,000 7,000 1,924,000

6. Surface Waste Areas 294,000 1,000 295,000

7. Gate and Signs 1,000 - 1,000

Total Present Worth 15,589,000 357,000 15,9*6,000

(1) All costs are rounded to the nearest 1,000 dollars, except annual O & M.
(2) Costs for complete Appendix VIII analyses on one well quarterly this first year. See Section 10.3.1.
(3) A unit crew for capping is used to make costs comparable to other alternatives.



TABLE 11-9
SENSITIVITY ANALYSIS - CAPPING, REGRADING AND REVEGETATION, SURFACE WASTE AREA CLEANUP

BANK PROTECTION CONTROLS, GAS COLLECTION SYSTEM, AND MONITORING
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

O
O

CD —

A. Sensitivity Factors

iu>in

Alternative Components

1. Monitoring

2. Gas Collection System

Capping

Regrading and Revegetation

5. Dank Protection Controls

6. Surface Waste Areas

Sensitivity Factor ___Range

Number of samples _+ 10%

Replacement of +_ 20%
equipment

Dewatering low area and +_ 10%
area to be capped

Area and extent of _+ 10%
regrading

Area to be cleared + 20%

Condition and +_ 15%
contents of drums

Justification for Range

Contamination may spread or
mitigate

Repairs necessary for operation
and maintenance

Water level rises throughout
year and area to be capped
estimated

Area to be regraded estimated

Clearing will depend on waste
material present and size of area

Condition and contents of drums
unknown

7. Gate and Signs NA NA NA



or,

TABLE 11-9
SENSITIVITY ANALYSIS - CAPPING,
BANK PROTECTION CONTROLS, G/
LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY
PAGE TWO

B. Cost Variation (Present Worth

Alternative Components ____

1. Monitoring

2. Gas Collection System

3. Capping

0. degrading and Revegetation

5. Dank Protection Controls

6. Surface Waste Areas

7. Gate and Signs

Total Alternative Variation

EGRADING AND REVEGETATION, SURFACE WASTE AREA CLEANUP
COLLECTION SYSTEM, AND MONITORING

;U)d>

Capital Costs
High

105,000

26,000

10,028,000 8

0,502,000 3

2,301,000 1

310,000

1,000

17,313,000 13

($)
Low

105,000

26,000

,205,000

,716,000

,530,000

278,000

1,000

,865,000

001195

O & M Costs ($) Total Variation ($)
High Low High

285,000 233,000 390,000

87,000 58,000 113,000

11,000 11,000 10,039,000

7,000 7,000 0,509,000

7,000 7,000 2,308,000

1,000 1,000 311,000

1,000

398,000 317,000 17,711,000

Low

338,000

80,000

8,216,000

3,723,000

1,501,000

279,000

1,000

14,182,000

(1) All costs are rounded to the nearest 1,000 dollars.
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The use of a rotary kiln incinerator is a well established
technology and should effectively destroy all principle organic
hazardous constituents (POHCs) present in the excavated
material.

Disposal of material not selected for incineration and fly ash in an
offsite landfill will prevent any further site contamination.

• Reliability
Excavation, backfilling and the removal of fly ash and material
not suitable for incineration to an offsite landfill are proven
techniques and have been used effectively in similar situations.

The use of rotary kiln incinerators for the thermal destruction of
hazardous waste is well documented; however, evaluation of trial
burn results are usually necessary for the selection of optimum
operational parameters and treatment requirements.

Incineration involves extensive operation and maintenance
requirements for efficient operation. In addition, the disposal of
non-incinerable material has been considered as operation and
maintenance costs.

• Implementability
There are no factors which should prevent the implementation of
this alternative. However, it will require careful coordination
among the various components for efficiency to be maintained.
Table 11-10 indicates example completion times for excavation,
but the actual time will be based on the design of the excavation
program.

The volume to be excavated is estimated at 2,400,000 cubic yards.
Of this, 8*0,000 cubic yards will be taken directly to an offsite
landfill requiring 42,000 shipments in 20 cubic yard trucks. The
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TABLE 11-10
EXAMPLE COMPLETION TIMES FOR EXCAVATION

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

Truck Completion
(f) Interval (Min.) Time (Yrs.)

1 6.t 22

2 3.2 11

1 1.6 5.5

8 0.8 2.8

(1) The unit crew is described in Appendix R.
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times are indicated in Table 11-11 but, again, the actual time will
be determined as a result of the design of the incineration
program.

Safety
One of the principal safety concerns for this alternative involves
the extensive use of heavy equipment. The importance of taking
proper safety precautions will be amplified due to the large
amount of equipment required for the completion of this
alternative. Additional critical safety considerations are the
chance of explosion from the methane generated on site and
worker exposure to uncovered waste material.

11.5.2 Public Health Evaluation

• Implementation Phase
The implementation of this alternative has the potential to
significantly impact public health. During the excavation
procedure, the opportunity for offsite migration of contaminants
is greatly increased. Pathways for this migration include airborne
particulates, gas emission and surface runoff. Receptors in the
area of the site would be susceptible to inhalation of gas as well
as contaminant laden particulates, the ingestion of particulates
and direct contact with wastes.

Incineration can also produce some public health risk. These risks
primarily arise from emitting products of incomplete combustion
(PICs). PICs can result not only from the waste material, but
from the auxiliary fuel as well. The particular PICs emitted are
dependent on the waste and incinerator operation parameters.
Receptors in the path of the incinerator plume will face the risk
of inhaling these emissions.
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TABLE 11-11
EXAMPLE COMPLETION TIMES FOR INCINERATION

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

UnitsO) Time For
(f) Completion (Yrs.)

1 Unit 24

2 Units 12

4 Units 6

8 Units 3

(1) One unit is designated as 3 incinerators operating 7k hours per
day and by four operators, eight workers, two supervisors
(Vogel, 1984).
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Other factors of this option having an impact on public health are
the storage of the material prior to incineration and the offsite
transportation of fly ash and the material not selected for
incineration. Storing the waste onsite increases the chance of
contaminant loss due to volatilization and surface runoff.
Transporting the waste offsite has the potential to increase
receptor exposure to fugitive gas emissions, dust, and direct
contact in the event of an accidental spill.

All the potential harmful effects associated with the alternative
are further increased considering the extended time required for
its completion.

Residual Risk
Implementation of this alternative will, in the long-term,
eliminate public health risks associated with the landfill. This
will be achieved by source removal and destruction. However,
there are potential adverse health problems associated with long
duration incineration, including chronic and acute health effects.
In addition, contaminants presently in the groundwater will
continue to migrate offsite until the site has been self-purged.
The time required for groundwater to move from the upgradient
side of the landfill to the Ohio River has been estimated at 3.6
years. Also, incinerator workers face the risk of exposure to
fugitive gas emissions and personal contact with the waste
material.

11.5.3 Environmental Evaluation

Implementation Phase
As discussed previously the greatest potential risk associated with
the implementation of this alternative is during the excavation,
storage and transportation phases. In these processes, the waste
material will be uncovered and exposed to the environment.
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Pathways for contaminant loss include volatilization, airborne
particulates and surface runoff. These effects will be partially
mitigated by backfilling concurrently with excavation, covering
and/or wetting of the excavated material and the possible use of
windscreens around the storage area.

Incineration is not expected to add significantly to the
environmental impact. However, environmental receptors in
direct line with the incinerator plume may be subject to
emissions. The use of air pollution devices should keep air
emissions within compliance standards and relieve environmental
stress.

• Residual Risk
This alternative through source removal and destruction will
alleviate the majority of the contamination at the site. This will
mitigate further environmental impact from the slow pollutant
release presently occurring.

11.5.4 Institutional Evaluation

The regulations set forth in RCRA, 40 CFR Part 263, establish the responsibilities
of transporters engaged in the handling and transportation of hazardous waste.
Transporters are required to obtain an EPA identification number from the EPA
Administrator prior to the movement of the material, and the material must be
manifested in accordance with the manifest system.

The incineration of hazardous waste is regulated under RCRA; therefore, the
onsite incinerators would have to operate within these requirements. Additional
state and local regulations might include solid waste storage and air quality
emissions requirements. The ash generated by incineration would have to be
disposed of in an approved RCRA landfill.

If good construction practices are used, public approval of the alternative should be
achieved. The site clearing and excavation phases of this action will have the
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greatest impact due to noise and the generation of dust. Operation of the
incinerator to consistantly meet air quality requirements would enable the process
to have a negligible impact.

• Floodplain
This alternative will effect the floodplain which is covered under
Executive Order 11988. The impact on the floodplain will be
minimal, consisting primarily of slope adjustment.

• Wetlands
This alternative will also effect the wetlands which are covered
under Executive Order 11990. The onsite wetlands will be
eliminated by control and drainage of surface waters. However,
other wetland areas are located near the site.

11.5.5 Cost Evaluation

Capital and operation and maintenance costs for the onsite incineration facility are
given for one unit crew which includes 3 incinerators. Capital costs for the
incinerators are $9,304,000. Similarly, the costs for excavation are also based on a
unit crew which includes one front-end loader. The capital costs for excavation
are $26,368,000.

The operation and maintenance costs for incineration include the offsite disposal of
material not suitable for incineration. The operation and maintenance costs for
regrading and revegetation include periodic inspections and cover crop
maintenance. The present worth at a 10 percent discount rate for the total costs is
$165,766,000.

The volume of material to be excavated and the amount of material that can be
incinerated have the greatest impact on costs. A 30 percent variation in quantity
was used for both. A 10 percent variation to account for the extent of regrading
was also added to the sensitivity analysis. This caused the present worth costs to
vary from $117,137,000 to $214,942,000.

11-43



LEE 001
001203

A detailed account of costs and the sensitivity analysis are presented in
Tables 11-12 and 11-13.

11.6 Analysis of the Alternative Which Specifies Off site Disposal

Excavation and Backfilling, Regrading and Revegetation, Offsite Disposal, and
Monitoring

This alternative calls for the excavation of the fill material and its disposal in an
offsite approved RCRA landfill. Due to the excavation process, backfilling,
regrading, and revegetating will also be required. The monitoring program
described in Section 11.2.1 through 11.2.5 is included in this option as well.
Excavation and backfilling were described in Section 11.5 and regrading and
revegetation were described in Section 11.*.

11.6.1 Technical Evaluation

The evaluation of excavation and backfilling as well as regrading and revegetation
apply here. This section will only evaluate the disposal of waste material in an
offsite approved RCRA facility.

• Performance
Disposal in an offsite landfill is a permanent remedial action and
provides a very high level of environmental and public health
protection. This option, through source removal, will prevent any
further contamination. However, this alternative will have no
effect on contaminants which currently exist in the groundwater,
but the estimated groundwater travel time from the upgradient
boundary of the landfill to the Ohio River is 3.6 years.

• Reliability
Operation and maintenance for this alternative will be minimal.
It will involve routine inspection and repair of erosional effects,
as well as the establishment and care for the selected cover crop.
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TABLE 11-12 O
COST SUMMARY - EXCAVATION AND BACKFILLING, REGRADING AND REVEGETATION, O

ONSITE INCINERATION, OFFSITE FLY ASH DISPOSAL, AND MONITORING H*
LEES LANE LANDFILL SITE to

JEFFERSON COUNTY, KENTUCKY O

A. Estimation of Costsd)

Time to
Alternative Components Construct (Yr.)

1.

2.

3.

0.

Monitoring

Excavation

Regrading and Revegetation

Incineration

1

22(2)

1

1

Capital
Costs ($) 1

105,000

26,368,000

*, 129 ,000

9,30(»,000

0 & M Costs (S)
>eriod (Yr.) Annual (S)

3 9*, 870

-

30 770

2*(2) 15, 7*5,760(3)

Total ($)

285,000

-

23,000

377,898,000

Total Costs ($)

390,000

26,368,000

*, 152, 000

387,202,000

Total Costs 39,906,000 15,8*0,630 378,206,000 418,112,000



TABLE 11-12
COST SUMMARY - EXCAVATION AND BACKFILLING, REGRADING AND REVEGETATION,
ONSITE INCINERATION, OFFSITE FLY ASH DISPOSAL, AND MONITORING
LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY
PAGE TWO

Oo
h-
ro
o

B. Present Worth Analysis^)

Alternative Components___

1. Monitoring

2. Excavation

3. Regrading and Revegetation

it. Incineration

Capital Costs (S)

105,000

10,513,000

0,129,000

9,30*,000

O A M Costs ($)

236,000

7,000

141,472,000

Total Present Worth (S)

341,000

10,513,000

4,136,000

150,776,000

Total Present Worth 24,051,000 141,715,000 165,766,000

(1) All costs are rounded to the nearest 1,000 dollars, except annual O & M.
(2) A unit crew for excavation and a unit incinerator are used to make costs comparable to other alternatives.
(3) O & M costs include operation of the incinerator and offsite disposal of material not suitable for incineration. See Section 11.5.1.



TABLE 11-13
SENSITIVITY ANALYSIS - EXCAVATION AND BACKFILLING, REGRADING AND REVEGETATION,

ONSITE INCINERATION, OFFSITE FLY ASH DISPOSAL, AND MONITORING
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Oo*-»roo
CT3

m

A. Sensitivity Factors

Alternative Components

1. Monitoring

2. Excavation

>- 3. Regrading and Revegetation

*. Incineration

Sensitivity Factor Range

Number of samples +_ 10%

Volume of fill material +_ 30%

Area and extent of +_ 10%
regrading

Volume of material +_ 30%
acceptable for incineration

Justification for Range

Contamination may spread or
mitigate

Volume of fill estimated

Area to be regraded estimated

Types of fill material
unknown



TABLE 11-13 O
SENSITIVITY ANALYSIS - EXCAVATION AND BACKFILLING, REGRADING AND REVEGETATION, O
ONSITE INCINERATION, OFFS1TE FLY ASH DISPOSAL, AND MONITORING (->
LEES LANE LANDFILL SITE ?O
JEFFERSON COUNTY, KENTUCKY O
PAGE TWO -*2

B. Cost Variation (Present Worth Costs)<I)

Capital Costs ($) O & M Costs ($) Total Variation ($)
Alternative Components Hijsh

105,000

13,667,000

4,549,000

Low

105,000

7,359,000

3,724,000

HiRh

260,000

-

7,000

Low

212,000

-

7,000

HiRh

365,000

13,667,000

4,556,000

Low

317,000

7,359,000

3,731,000

1. Monitoring

2. Excavationi—>i—•
L 3. Regrading and Revegetation

4. Incineration 12,095,000 6,513,000 184,259,000 99,217,000 196,35*,000 105,730,000

Total Alternative Variation 30,416,000 17,701,000 18*,526,000 99,436,000 214,942,000 117,137,000

(1) All costs are rounded to the nearest 1,000 dollars.
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• Implementability
The implementation of this option presents some special
problems. These primarily concern the coordination and
transportation of the large quantity (2,400,000 cubic yards) of
material to be excavated. Due to the volume to be disposed of, it
may be necessary to utilize more than one landfill facility.

The estimated time required for completion of excavation is 22.2
years based on a unit crew. Transportation of the excavated
waste offsite will be done in trucks with a 20 cubic yard capacity,
and will require approximately 120,000 shipments. If more crews
are used, the alternative can be completed in less time, assuming
the trucks can load and travel to the disposal site as quickly as
excavation proceeds.

• Safety
The safety considerations for this alternative are essentially the
same as those discussed in Section 11.5.1.

11.6.2 Public Health Evaluation

• Implementation Phase
Health effects due to the excavation portion of this alternative
have been previously discussed. Additional concerns involve
taking the material outside the confines of the site. Transporting
personnel and human receptors along the route may be subjected
to dust and fugitive gas emissions. These effects will be
minimized by covering and wetting the material as needed.
Direct contact and inhalation could also occur in the case of
accidental spills. The possibility of these incidents are increased
due to the large number of shipments (120,000) that will be
required to transport the waste.
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• Residual Risk
The long term effects associated with excavation of the landfill
contents have been stated earlier. Persistent problems center
around currently polluted groundwater and potential
contaminant/soil complexes below the level of excavation. The
exact effect of these contaminants is difficult to assess since
release and transport is dependent on the chemical species, soil
type and purging action of the site.

11.6.3 Environmental Evaluation

• Implementation Phase
The greatest environmental impact will occur during the
excavation phase of this alternative. Risks involved are identical
to those discussed previously. Additional factors are similar to
those listed for public health, namely exposure to dust and
fugitive gas emissions with the potential for direct contact in the
event of an accidental spill.

Inhalation of particulates and gases will be reduced with the use
of tarps and wetting of the excavated material. The careful
planning of truck routes and schedules will also help to decrease
exposure and minimize accidents. Decontamination of exiting
vehicles should further decrease environmental impact.

• Residual Risk
The residual risks inherent with this alternative are the same as
those described previously.

11.6.4 Institutional Evaluation

The transporter requirements discussed in Section 11.3.9 are also applicable to this
alternative. In addition, the offsite landfill facility must be in compliance with all
applicable standards of federal environmental and public health statutes. The
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temporary storage area needs to be managed under 40 CFR Part 264, Subpart L.
All contaminants above background levels will be removed from the site.

• Floodplain
The alternative effects on the floodplain are identical to those
described in Section 11.5.4.

• Wetlands
The alternative effects on the wetlands are identical to those
described in Section 11.5.4.

Considerations for public acceptance with regard to excavation have been
previously discussed. Increased traffic generated by the transport of material may
create some disruption but attention to routing and scheduling should increase
public tolerance.

11.6.5 Cost Evaluation

The capital costs for this alternative are $648,971,000. Capital costs include
transportation, excavation, and disposal fees. The disposal fee is based on the
costs at the EPA-approved RCRA landfill in Emele, Alabama. These costs are
approximately $30 less per ton than the disposal fee at the Pine Wood, South
Carolina facility. Operation and maintenance costs for the revegetation of the
backfilled material was based on four times per year. The present worth at a 10
percent discount rate for 30 years for the total costs is $261,538,000.

A sensitivity analysis was performed on various components of this alternative.
The most significant of these concerned the volume of waste to be excavated and
transportation to an offsite landfill and a 30 percent difference in the volume was
used. The sensitivity analysis resulted in a present worth cost variation of
$183,990,000 to $339,099,000.

The costs and sensitivity analysis are summarized in Tables 11-14 and 11-15.
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TABLE 11-14
COST SUMMARY - EXCAVATION AND BACKFILLING, REGRADING AND REVEGETATION,

OFFSITE DISPOSAL, AND MONITORING
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

A. Estimation of Costs(l)

Time to Capital _________O & M Costs (S)
Alternative Components Construct (Yr.)

1

22(2)

1

22(2)

Costs ($) Period (Yr.)

105,000 3

26,368,000

4,129,000 30

618,369,000

Annual (S) Total ($) Total Costs (S)

94,870 285,000 390,000

26,368,000

770 23,000 4,152,000

618,369,000

1. Monitoring

2. Excavation

3. Regrading and Revegetation

4. Offsite Disposal

Total Alternative Costs 648,971,000 95,640 308,000 649,279,000



TABLE 11-1* o
COST SUMMARY - EXCAVATION AND BACKFILLING, REGRADING AND REVEGETATION, O
OFFS1TE DISPOSAL, AND MONITORING M
LEES LANE LANDFILL SITE CO
JEFFERSON COUNTY, KENTUCKY H-*
PAGE TWO fv

B. Present Worth Analysis^ 0

Alternative Components Capital Costs ($) O It M Costs ($) Total Present Worth ($)

1. Monitoring 105,000 236,000 341,000

2. Excavation 10,513,000 - 10,513,000
i—•
V 3. Regrading and Revegetation 4,129,000 7,000 4,136,000
U)

4. Offsite Disposal 246,548,000 - 246,548,000

Total Alternative Present Worth 261,295,000 243,000 261,538,000

(1) All costs are rounded to the nearest 1,000 dollars, except annual O & M.
(2) A unit crew for excavation and a unit incinerator are used to make costs comparable to other alternatives.



TABLE 11-15
SENSITIVITY ANALYSIS - EXCAVATION AND BACKFILLING, REGRADING AND REVEGETATION,

OFFSITE DISPOSAL, AND MONITORING
LEES LANE LANDFILL SITE

3EFFERSON COUNTY, KENTUCKY

Oo
»-*
ro

C. Sensitivity Factors

Alternative Components___

1. Monitoring

2. Excavation

£ 3. Regrading and Revegetation

Sensitivity Factor

Number of samples

Volume of f i l l material

Area and extent of
regrading

Range

± 10%

±30%

+ 10%

Justification for Range

Contamination may spread or
mitigate

Volume of fill estimated

Area to be regraded
estimated

it. Offsite disposal Volume of fil l to transport +_ 30% Volume of fill estimated



TABLE 11-15 "J
SENSITIVITY ANALYSIS - EXCAVATION AND BACKFILLING, REGRADING AND REVEGETATION, O
OFFS1TE DISPOSAL, AND MONITORING O -,
LEES LANE LANDFILL SITE I— °
JEFFERSON COUNTY, KENTUCKY fO ®
PAGE TWO H* rtk

D. Cost Variation (Present Worth Costs)(D

____Capital Costs ($)____ O & M Costs ($) Total Variation ($)
Alternative Components____ ___High____ Low High Low High Low

1. Monitoring 105,000 105,000 260,000 212,000 365,000 317,000

2. Excavation 13,667,000 7,359,000 - - 13,667,000 7,359,000

3. Regrading and Revegetation 4,5*9,000 3,724,000 7,000 7,000 4,556,000 3,731,000

4. Offsite disposal 320,511,000 172,583,000 - - 320,511,000 172,583,000

Total Alternative Variation 338,832,000 183,771,000 267,000 219,000 339,099,000 183,990,000

(1) All costs are rounded to the nearest 1,000 dollars.
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12.0 SUMMARY OF ALTERNATIVES

To assist the decisionmaker in evaluating the remedial alternatives and selecting
one for implementation, a summary of the alternatives is presented below. Each
alternative is summarized in accordance with cost factors, public health concerns,
environmental concerns, technical concerns, and other concerns such as community
effects and factors that inhibit implementation.

Each alternative discussed below includes a monitoring program for gas,
groundwater, and air. In phasing all work under any alternative, the air monitoring
program should be implemented early. Alternatives two through four include an
alternate water supply on a discretionary basis. The EPA will decide at a later
time on the applicability of implementing this technology should groundwater
conditions change at the site.

Table 12-1 summarizes the alternatives identified for implementation at the Lees
Lane Landfill Site.

12.1 No Action - Monitoring Alternative

Under the no action alternative, no additional remedial activities would be
performed. This alternative does not address the remediation of the site nor the
potential threat to the public or the environment via the contamination pathways.
However, a multi-media monitoring program will provide information so that
possible adverse public health or environmental impacts that may arise can be
addressed. At the Lees Lane Landfill Site, early phasing of the air monitoring
program should be considered, since limited data is available. Based upon the
conclusions of the Remedial Investigation (RI), gas migration is considered a
significant problem at the site, and existing gas monitoring wells have been
damaged or discharged. Therefore, the air monitoring program should be
implemented first, followed by the installation of gas and monitoring wells, and
implementation of the gas and groundwater monitoring schemes.
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TABLE 12-1
SUMMARY OF REMEDIAL ACTION ALTERNATIVES

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

Alternative
Cot ($) 1,000

Actual Present Worth
Public Health

Concern
Environmental

Concern
Technical
Concern

Other
Concerns

o
o
I—
roH*
CD

roi
ro

1. No Action - Monitoring 391

2. Gas Collection and Venting 647
System, and Monitoring

3. Surface Waste Area Cleanup, Bank 2,909
Protection Controls, Gas Collection
and Venting System, and Monitoring

4. Capping, Regrading and 42,683
Revegetation, Surface Waste Area
Cleanup, Bank Protection Controls,
Gas Collection and Venting System,
and Monitoring

5. Excavation and Backfilling, 418,112
Regrading and Revegetation,
Onsite Incineration, Offsite Fly
Ash Disposal, and Monitoring

6. Excavation and Backfilling, 649,279
Regrading and Revegetation,
Offsite Disposal, and
Monitoring

341 Gas migration and
direct contact with
surface wastes

439 Direct contact with
surface wastes

2,682 Minimal

15,946 Minimal

165,766 Gas and participate
migration during
excavation

261,938 Gas and particulate
migration during
excavation

Leachate and
waste release
to Ohio River

Leachate and
waste release
to Ohio River

Leachate release
to Ohio River

Leachate release
to Ohio River

Migration of wastes
from flooding during
excavation

Migration of wastes
from flooding during
excavation

Community
disapproval

Time for
implementation
Cap damage from Ohio
River runon during
flooding

Coordination of excavation
and incineration.
Time for
implementation

Coordination of excavation
and transportation of
wastes. Time for
implementation

Transportation of
capping material
through Riverside
Gardens

Transportation of
wastes through
Riverside Gardens

Transportation of
wastes through
Riverside Gardens
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12.2 Gas Collection and Venting System, and Monitoring Alternative

This alternative includes the monitoring program for gas, air, and groundwater
discussed in Section 12.1, the provision of a properly operating gas collection
system and a potential future alternate water supply. Any problems remaining in
the gas collection system will be corrected after a determination of the extent of
the damage to the system is made. Implementation of this alternative will ensure
that the most potentially significant problem at the site, gas migration, is
addressed. Again, the air monitoring program should be implemented first.

12.3 Surface Waste Area Cleanup, Bank Protection Controls, Gas Collection
and Venting System, and Monitoring

This alternative includes the monitoring program discussed in Section 12.1, the gas
collection system and potential future alternate water supply discussed in
Section 12.2, and the cleanup of the surface waste areas and bank protection
controls. The monitoring program included in this and the following alternative
contains the sampling of an additional groundwater monitor well (LL-9) to aid in
determining alternate concentration limits (ACLs). Since site access is not
restricted, the cleanup of the surface waste areas will reduce the possibility of
direct contact. The installation of bank protection controls will minimize erosion
and failure of the Ohio River bank. The cleanup of the surface waste areas and
provision of bank protection controls provide an additional level of protection;
therefore, these actions should be performed after implementation of the
monitoring program and provision of a properly operating gas collection system.

12.1 Capping, Regrading and Revegetation, Surface Waste Area Cleanup,
Bank Protection Controls, Gas Collection and Venting System, and
Monitoring

In addition to the previously described technologies, monitoring, surface waste area
cleanup, bank protection controls, gas collection and venting system, and potential
future alternate water supply, a cap will be installed over the entire landfill to
minimize leachate generation and to control vertical movement of gas. Regrading
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and revegetation will be necessary to provide maximum drainage of the area. The
implementation of both the capping and bank protection controls will require some
clearing. One drawback of this alternative is that the landfill lies within the 100-
year floodplain and a cap may not be effective against infiltration of the Ohio
River during flooding.

12.5 Excavation and Backfilling, Regrading and Revegetation, Onsite
Incineration, Offsite Fly Ash Disposal, and Monitoring

In addition to monitoring, this alternative would require extensive excavation and
construction of an onsite incinerator. As a result of these two procedures, offsite
fly ash disposal, backfilling, regrading, and revegetation will be necessary.
Excavation will occur at a faster rate than incineration; therefore, a storage area
will be required. Coordination among the various components of this alternative
will be necessary for efficiency to be maintained. This is critical since there will
be times when excavation, incineration, separation of material not suitable for
incineration, fly ash disposal and backfilling will occur simultaneously.
Implementation of this alternative has the potential to impact public health and
the potential for harmful effects is increased considering the time required for its
completion. The migration of wastes could become a problem if flood conditions
occur during excavation.

12.6 Excavation and Backfilling, Regrading and Revegetation, Offsite
Disposal, and Monitoring

In addition to monitoring and excavation, this alternative calls for waste disposal
at an offsite EPA-approved RCRA landfill. Disposal in an offsite landfill is a
permanent remedial action and provides a high level of environmental and public
health protection to nearby residents. The primary concern will be the
coordination of the 120,000 trucks required to transport the 2,400,000 cubic yards
of fill.
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Environmental Protection Agency (EPA) under Contract Number 68-01-6699 and is
considered proprietary to the EPA.

This information is not to be released to third parties without the expressed
written consent of the EPA or the NUS Corporation.



LEE 001

001228

APPENDIX A

PROPERTY SURVEY



LEE 001

001229
PROPERTY SURVEY

NUS Corporation contracted AmTech Engineering, Inc. of Indianapolis, Indiana to
conduct a property survey of the Lz+s Lane Landfill Site. The plat of survey was
completed on November 1, 1Q84 ̂ d signed by Kentucky Registered Land Surveyor
//203, R. R. Waddle and by Kentucky Registered Land Surveyor //2207, Leslie M.
Haney.

The Lees Lane Landfill Site property consists of three tracts of land (see Figure A-
1). Tract 1 has 11.45 acres, tract 2 has 98.03 acres, tract 3 has 2.79 acres. Tracts
1 and 2 are between the Ohio River and the levee. Tract 3 is on the other side of
the levee.

Table A-l lists the property corner numbers and their locations based on the
Kentucky State Plane Coordinate System, North Zone.

The legal description of the Lees Lane Landfill is as follows:

Tract 1; Beginning at an iron pin (set) in the northern right-of-way of Lees Lane
approximately nine hundred and ninety feet west of the western right-of-way of
Putnam Street; then with said Lees Lane right-of-way N 58° 44' 16" W, 723.02 feet
to a point on the Ohio River; thence with said River N 40° 12' 20" E, 672.52 feet to
a point on the Ohio River, corner to Borden, Inc.; thence leaving the Ohio River
with the southern line of Borden, Inc. (passing through an iron pipe (found) 150.56
feet from said point) S 61° 08* 26" E, 619.08 feet to an iron pin (set) in the western
right-of-way of the Louisville Flood Protection Levee; thence with said right-of-
way for four calls - - S 16° 38' 12" \V, 394.47 feet to an iron pin (set); thence S 33°
51' 45" W, 279.16 feet to an iron pin (set); thence N 61O w, 36,, w> 8g%if2 {eet to an

iron pin (set); thence S 28° 19' 24" W, 25.24 feet to the Point of Beginning and
containing 11.45 Acres.

Tract 2: Beginning at an iron pin (set) in the southern right-of-way of Lees Lane
approximately nine hundred and ninety feet west of the western right-of-way of
Putnam Street; thence leaving said Lees Lane right-of-way with the western right-

A-l '
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TABLE A-l

-™sssSBa^^aa!~
3EFFERSON COUNTY, KENTUCKY

Property
Corner f

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
7>4
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

Property Corner

257810.838
257442.797
257210.988
257252.938
257230.724
257191.057
257164.981
257098.559
256544.834
256762.771
256721.976
256500.489
255696.789
255768.153
255683.268
255503.536
255̂ 69.867
255419.739
254713.873
254317.067
254291.702
254540.698
254405.975
254441.713
254370.560
254703.830
255308.710
255845.527
256378.974
256909.009
257596.114
257605.939
258120.920
254947.417
253691.453
254211.551
254253.925
254214.797
253964.561

1532135.952
1532025.978
1531870.429
1531792.594
1531780.621
1531759.246
1531745.192
1531868.432
1531569.991
1531262.453
1531233.543
1531546.091
1531112.921
1530998.326
1530945.463
1531234.074
1531238.809
1530882.316
1530981.571
1530687.932
1530594.204
1530136.321
1530059.674
1529614.988
1529518.953
1528976.689
1529378.181
1529762.143
1530150.775
1530544.047
1531092.054
1531162.585
1531597.863
1530788.496
1530623.929
1529777.677
1529773.896
1529950.832
1530390.671
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of-way of the Louisville Flood Protection Levee for nineteen calls - - S 28° 19' 24"
W, 29.62 feet to an iron pin (set); thence S 61° 40' 36" E, 140.00 feet to an iron pin
(set); thence S 28<> 19 2V W, 629.03 feet to an iron pin (set); thence N 540 w 36"
W, 376.93 feet to an iron pin (set); thence 5 35O 19' 24" W, 50.00 feet to an iron pin
(set); thence S 54O 40' 36" E, 383.07 feet to an iron pin (set); thence 5 280 19' 24"
W, 913.00 feet to an iron pin (set); thence N 58° 05' 15" W, 135.00 feet to an iron
pin (set); thence S 31° 54' 45" W, 100.00 feet to an iron pin (set); thence S 58° 05'
15" E, 340.00 feet to an iron pin (set); thence S 08° 00' 15" E, 34.00 feet to an iron
pin (set); thence S 81° 59' 45" W, 360.00 feet to an iron pin (set); thence S 08° 00'
15" E, 712.81 feet to an iron pin (set); thence S 36° 30' 06" W, 493.64 feet to an
iron pin (set); thence S 74O 51' 26" W, 97.10 feet to an iron pin (set); thence N 610
27' 46" W, 521.20 feet to an iron pin (set); thence S 29° 38' 12" W, 155.00 feet to an
iron pin (set); thence N 85° 24' 19" W, 446.12 feet to an iron pin (set); thence S 53°
27' 54" W, 119.52 feet to an iron pin (set) in the northern line of the Louisville Gas
and Electric Company; thence with said northern line (passing through an iron pin
(set) 237.41 feet from the iron pin (set) in said northern line) N 58° 25' 32" W,
636.49 feet to a point in the low water mark of the Ohio River as described in Deed
Book 3974, Page 253 and Deed Book 4789, Page 248 in the Office of the County
Clerk of 3efferson County; thence with said low water mark for five calls - - N 33°
34' 28" E, 726.00 feet; thence N 35° 34' 28" E, 660,00 feet; thence N 36° 04- 28" E,
660.00 feet; thence N 36° 34' 28" E, 660.00 feet; thence N 38° 34' 28" E, 878.88
feet to a point in the southern right-of-way of Lees Lane; thence with said right-
of-way S 58° 44' 16" E, 780.52 feet to the Point of Beginning and containing 98.03
Acres.

Tract 3; Beginning at a point in the northern line of the Louisville Gas and Electric
Company said point also being in the eastern right-of-way of the Louisville Flood
Protection Levee; thence with said right-of-way for four calls - - N 05° 05' 35" W,
42.53 feet; thence along a curve to the right, whose chord bears S 77° 31' 49" E,
181.21 feet, and having a radius of 306.97 feet for a distance of 183.95 feet; thence
S 60° 21' 48" E, 506.04 feet; thence along a curve to the left, whose chord bears S
86° 05' 48" E, 398.75 feet, and having a radius of 459.19 feet for a distance of
412.48 feet; thence leaving said right-af-way S 33° 47' 07" W, 295.94 feet to a
point in the northern line of the Louisville Gas and Electric Company; thence with
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said northern line N 5S° 25' 32" W, 993.30 feet to the Point of Beginning and
containing 2.79 Acres.

The above described property is subject to all easements and rights-of-way both
public and private.

A- 5
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TEST BORING PROGRAM

The test boring program conducted for this study consisted of five boreholes at
four different locations in and around the Lees Lane Landfill Site. The program
took place during November and December 198*. All five of the boreholes were
converted to monitor wells. Geologic information obtained from the test boring
program is discussed below.

Boring locations MW-01 and MW-02 are hydraulically upgradient of the site in
Riverside Gardens, approximately 1,600 feet east of the landfill. Boring MW-01
was drilled using 6.5-inch ID hollow stem augers to its final depth. Boring MW-02
was initially drilled using 3.75-inch ID hollow stem augers to the top of the water
table. Once the water table was reached the augers were removed from the
borehole and the mud rotary method of drilling was used to extend the borehole to
the top of bedrock. Split spoon samples were taken at 5 foot intervals starting at
ground surface, and a 1.5-inch AX core barrel was used to core the top 5 feet of
bedrock in MW-02.

Boring MW-03 is located between the landfill and the Borden Chemical Company.
This location is immediately adjacent to the northeastern corner of the landfill.
The monitor well installed was used to investigate the prior cone of depression
created by industrial groundwater pumping centers east of the landfill and to
determine the presence or probable absence of contamination.

Boring MW-03 was initially drilled using 3.75-inch ID hollow stem augers to the top
of the water table. The augers were removed once the water table was reached
and the borehole was advanced using the mud rotary method of drilling to the top
of bedrock. Split spoon samples were taken at 5 foot intervals starting at ground
surface. A 1.5-inch AX core barrel was used to core the top 5 feet of bedrock.

Boring location MW-04 is near the Ohio River on the northern edge of the filled
area and approximately in the middle of the Central Tract. This location was used

B-l
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to determine the potential for downward migration of contaminants, if present, and
also to investigate the hydraulic connection between the Ohio River and the
bottom of the alluvial aquifer.

The boring was initially drilled using 6.5-inch ID hollow stem augers to the
suspected bottom of the fill, approximately *0 feet. The augers were removed and
a 10-inch steel surface casing was set and cemented in place to seal off potential
downward migration of landfill leachate. The borehole was then advanced using
the mud rotary method to the top of bedrock.

Boring location MW-05 is in the Southern Tract near the Ohio River. This location
is on the landfill property but is downgradient of the area that had been filled. The
monitor well was used to determine the presence or probable absence of
contamination as a result of groundwater migration toward the Ohio River.

The boring was initially drilled using 3.75-inch ID hollow stem augers to the top of
the water table. Once the water table was reached the augers were removed from
the borehole and the mud rotary method of drilling was used to extend the borehole
to the top of bedrock. Split spoon samples were taken at 5-foot intervals starting
at ground surface. A 1.5-inch AX core barrel was used to core the top 5 feet of
bedrock.
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MILTON rY. GREENBAUM ASSOCIATES, inc. •

001^-33 TEST BORING REPORT

CLIENT S C S Engineering

PROJECT Lees Lane Landfill

LOCATION

DRILLER G. Scamahom LOGGED iv *• Brown ,

ELEVATION REFERENCE— .. Ground Surface __ (

DEPTH TO 'VATER: IMMEDIATELY nont ; . (

Typ« A Sna of Hole
Tyo* of Bit or Sooon
Ion of Drilling Wartr

PLUG
4.0 '

Gravel
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9 9.0 '

'2.0"
PLJu i

U.O"
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Probe Tip

9 23.0' rs 0'

Caved below
25.0'

13 0*

Oaavfication of Material!

Vegetation and Topsoll

Medium dense, brown silt £
with a little gray clay and
some sand

U
Wet, very loose, dark brown

sllty medium sand

u
Medium dense, light brown

clean fine to medium sand

za,

21
Very loose, light brown fine

to medium clean sand •

Terminated 9 30.0* 30,

i
-

CONSULTING ENGINEER

P N. 780S2

..HOLE NO. 3
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•b.̂ *̂
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00123'J TEST BORING REPORT

iiiq -;
*s I

ft iciuT 5 t 5 tflQineerinQ

ppniFfT Lc" Lln« UndfUl

LOCATION

QBILLEfl £_ SClfflaftOTl LOGGED BY MfcL QrtMn c

ELEVATION REFERENCE—.. Gcnurul surface .C

DEPTH TO VATER: IMMEDIATELY.. 55.0.' . [

NOTES
TyOC At Silt Of Holt
Tyo* of Bit or Seoon
Loa of Drilling Water

PLUG £ > Q , :

Gravel

Probe Tip :
9 9. fl-

it. O1 '

PLUG !
1C (V

Gravel

Probe Tip
9 23.0'

2?.Q'

PLUG
33.0'

Gravel

Probe Tip ; '
9 35.0' *

— .* i 0 '-

DESCRIPTION t
Clarification of Material*

vegetation and Topsoll

Apparent fill, brick, stone
and cinders

I
Moist, medium dense, brown silt

with a trace of sand and a
little clay

in,
W«t, loose, brown fine to
medium sllty sand

Moist, medium dense, brown fine
to medium s*nd

20.

i
21

Moist, dense, brown fine
sand with a little pebbles

3£L

31

40

...P.N. 78062
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CLIENT__... _JS C S Enqlnttrlno _ ... ._ ___ _ p. N. 78062

PROJECT Lees Lane Landfill . _..____. HOLE NO 4(cont1nued)

LOCATION_..___ ________.... _____

PRILLER 6. ScimahQrn LOGGED av H. Bro*n OATP STARTED.. . 6- 6-78

ELEVATION REFERENCE^.... Ground $urf«ct . . DATE COMPLETED 6- 6-78

DEPTH TO WATER: IMMEDIATELY.. 5.5' . ; DAYS AFTER

inq -;
RS I

Typt ft S.I* of Holt ! DESCRIPTION ft
Typt of Bit or Sooon Clwaf t«t.o« of Material*
Lots of Drilling W»ttr :'

42.5'
1

Soil :

1

Piezometer Tip
9 approximately

58'

60.0 '

•

Moist, very dtnse, brown
coarse sand and gravtl

5£

51

^M

1

i]
X
X
X
X-f-
Ji-
JL,

X.
JL.
JL_

JL»
JL.
p
P

x
x

—

MMMi

1

f

»4b«

PENETRATION RESlSTANCF
(Blown i»«f »ooi) • : \ l

• ACM..I e*tr,M>ouii-!i . i'
?o 40 r^i no * £

i

p-l.

— 1 — J
1

1 ! r ' L
1

1

i

i j

i_VO-2?
^

i

:

; i

1 ' 1
V /

I j
1 ;

' 5-7
^^ ' : '• 15

.
: , !

— *
•V

, i
1

'

' ' ' !
•

1 j

i ' ; i
i |
i ' ' '

1

1
i 1 !

1

i 1
i

•

1 ' ! . .1 ————

:r£t tj±ur =q
„„_!_ I_tx±i3

^

^
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LEE 001

MILTON M. GREENBAUM ASSOCIATES, inc

001241 TEST BORING

CLIENT__ S C S_Eng1neer1ng _ _ _. . . __

PROJECT___Lees Lane Landfill____.. __

LOCATION___ . ._______________... __

DRILLER_Q. Scamahom LOGGED BY__M. Brown

ELEVATION REFERENCE___ firpund Surface .._.

DEPTH TO WATER: IMMEDIATELY, none.. ;

III
CONSULTING ENGINEERS

_P. N.

...HOLE NO.

78062

5

OATC STARTED. 6.- 6-78

OATE COMPLETED 6- 6-78

DAYS AFTER

Type ft Siia of He««
Typt Of til Of SOOOA
toil Of Onllir«9 Wtttf

PLUG

Gravel

Probe Tip
9 7.Q' < ? . Q ' {

PLUG i: o-
Gravel

Probe Tip
9 15.0- 1 7 > Q .

PLUG 19.0'

Gravel
Probe Tip

9 22.5'

27.0'

Caved below 27.0*
30.0'

i

DESCRIPTION ft
CiMMt tcjlioo O* M«ttm*4t

vegetation and lopsoii

Moist, loose, brown sand £,
and silt with a trace of
gray clay

Moist, dark brown silt and
fine sand

Moist, medium dense, light
brown fine to medium sand li.

20.

2S.

Medium dense, medium to coarse
light brown sand and gravel

Terminated 4 jO.C' 30.

i l-':'r,t - * '
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X
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»

X
* •

^

*n-
•

*
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• ACHM) • Ciir«tni«K*t a*
?0 «0 ftO M() * i

»
I
i

I

, i
t

» !
1

!

1

""
i

• 2
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e,
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.
I ;

' ' i ;
j ,
1 A '

—— i i —
! . T

|
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i

i i '
; I ' '

« \ ,
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' j i

1 .
1

1
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•̂̂ •i W3MM

1

r
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^^v • i •

. e,
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1
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»• ' * ' —— — ~~

—— «. ""
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•M»
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••••

*^^

•̂ K

^

>••
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LEE 001

MILTON M. GREENBAUM ASSOCIATES, inc. •

001242 TEST BORING REPORT

CLIENT ___ -S C^ Eno1ne«r1nq .._._.. .... ___

PROJECT Lees Lane Landfill

LOCATION

DRILLER S,. Seaman orn LOGGED BY C. Oonahue t

ELEVATION REFERENCE-... ..fiCOund Surfact . _.._{

DEPTH TO WATER: IMMEDIATELY.. 54' . t

Type A Si<t Of Hel«
Typt of lit or Sooen
Lost of Orillmf Wattf

2.0'
PLU5

4.0*

Gravel

Probe Tip I
9 8.8' i

PLUG ^5 .0 *

Gravel

Probe Tip
9 18.8'

28.0

30.0

Gravel

Probe Tip
S 38.3'

DESCRIPTION *

Vegetation and Topsoll

Moist, loose, brown clayey
silt L

••i

Wet, brown fine s1Hy sand
1L

Moist, medium dtnst, brown 2Q-
flnt to mt41i4R sand

2L

«o1$t, dense, brown and 3-
gray medlun to coarsa sand
and gravel

35.

.
;

CONSULTING ENGINEERS 1

._P. N. 78062

_ . HOLE NO. 6

5ATE STARTED. (-..8-7.8

5ATE COMPLETED 6- 8-78

JAYS AFTER

i!
-L_
JL,
JL.
JL.
JL,
_1_

y

*rr
WLnr

X
JU

X
X
X

"H
P/H»
JL_
JU
JU

X
JL-
JL

e/I
JL

1-T"_JfLJ

JLr

^

]•
 V

.V
."
. 
•.

-.
•.
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•.

•.
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•;
 :
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::
::
::

 :
::
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|:
S
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: 
•/

//
//

//
//

//
//

//
//

//
//

//
:»

PENETRATION RESISTANCE ;
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LEE 001 inn -;
MILTON W. GREENBAUM ASSOCIATES, inc. • CONSULTING ENGINEERS

001243 TEST BORING REPORT

S C S Engineering _ ____ _P. N. 780f2

Lees Lane Landfill_________...HOLE NO. * (continued)

CLIENT.

PROJECT.

LOCATION.

DRILLER G. Scamahorn LOGGED av C. Ooo^ut nATE STARTED «• 8-78

ELEVATION REFERENCE—__ Ground Surface _ .DATE COMPLETED 6- 8-78

DEPTH TO WATER: IMMEDIATELY^. 54' ; . . .DAYS AFTER

NOTES
TVM ft Si« of Holt
Typo of Bit or Seoon
loa of Drilling Wtttr

Gravel

50.0*

Soil

Piezometer Tip

9 61.9'
S5.0'

DESCRIPTION ft
Otaif iejtton of MSMTIOIC

Hoist, medium dense, brown 45
and gray medium to coarse
sand and gravel

50

51
Dense, gray coarse sand

and gravel

*£

Terminated 9 65. O1 $£

. • •

^M
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X
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X
X
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X
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PENETRATION RESISTANCE .
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LEE 001
MILTON M. GREENBAUM ASSOCIATES, inc. • CONSULTING ENGINEERS

001244 TEST BORING REPORT

CLIENT_.. S C S Engineering ___ _ _.... .P. N.

PROJECT___ises__Lj.nj_Landfl1J____.... . ____ HOL6 N0. 7

LOCATION __ _ __.__________ _ _

DRILLER 6. Scamihom LQCGgp BY_C. Donahue HATC STARTED.. ..f-r 8_-78

ELEVATION REFERENCE_.....Ground Surfacj.. .. ..DATE COMPLETED 6- 8-78

DEPTH TO WATER: IMMEDIATELY. none ; . . DAYS AFTER

TyetftSatofMoi. OESCHIPTION ft
Typ. of lit Of Sooon i Cl««f ie»t.on of M*ttn»l»
Lorn of Drilling Wittr '

2.QV
PLUG 4Q ,

Gravel

Probe Tip

PLUG 1<? Q(

Gravel
Probe Tip '

9 U.o- 15 .5^ -
PLUG 17 i5,

Gravel

Probe Tip
9 25.0*

27.0'

Caved below 27.0'

31.5'

vegetation and Topsoll

Moist, brown clayey $1lt

£

Moist, loose, brown fine lH
to medium $11 ty sand

Moist, loose, brown and gray
fine to medium sand

20.

25.

Moist, brown and gray medium
to coarse sand and gravel 3i

Terminated 9 31.5*

1 -

i!
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JL.

X
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X
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JL.

X
X
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LEE 001 IIIQ =-;
MILTON M. GREENBAUM ASSOCIATES, inc. • CONSULTING ENGINEERS

001245 TEST BOBING REPORT

CLIENT__ S C S Engineering _ _ _ _ P N 78062

PROJECT Lets Lane Landfill ..._____ .HOLE NO. 3

LOCATION__._________________... .___ .

PHILLEB G. Scanahom Lnccep av C. Donahue PATC STARTED... 6-. 8_-78

ELEVATION *EFERENCE__.__i£9und Surftct. .__OATE COMPLETED 6- 8-78

Type ft Sil« Of Holt
Typ* of lit or Spoon
LOMO' Drilling Wiitf

PLUG
5.0'

Gravel
Probe Tip ;

9 12.0' i

17.0'

PLUG 19.0'

Gravel
Probe Tip

9 22. 01

28.0'

PLUG 30.0'

Gravel

39.5'

DESCRIPTION ft
CUaif icttion of M»teri»H

v egetatlon and Topsoll

Moist, brown clayey silt

in
Wet, medium dense, brown fine

to medium sllty sand

Hoist, loose, brown and gray
fine to medium sand with
some gravel

2!

Hoist, medium dense, brown »
and gray medium to coarse
sand with gravel

30

35

' ._:.,. -V
i • • ' - : - : : *o

«!
JL.
JL
JL.
JL.
JL.
JL.
-X-

1*"
4-\m

X
X
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X
X
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JL.
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X
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t
JL

Ji-
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M
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LEE 001

MILTON M. GREENBAUM ASSOCIATES, inc. • CONSULTING

00124G TEST BORING REPORT

CLIENT_____S C S Engineering_____ _ ______ _p N 78Q62

PROJECT———lMS_Iint_UfljlfJlL.__... . ..._._.. .HOLE NO. 3 (continue)
LOCATION______________________._ ___

DRILLER _JL_S£jynaharn. LOGGED BY r n^ah..* PATC START£D_.. £• ft.78

ELEVATION REFERENCE..——Ground Surface__..DATE COMPLETED 6- 8-78

DEPTH TO WATER: IMMEDIATELY^. 5fl« _ ; .. .... . QAYS AFTER

Type ft Silt Of Holt
Type Of lit Of Seoon
lOttOf Orillinf W«ttf

ClM«f icttion of M«Mriate
PENETRATION RESISTANCE

(Bio«np«r<nnil
Enrjoniatcd

70 «0 «T «0

pi:Soil
Probt Tip

9 42.0*

C«vtd 1n btlow 39.5'

Pltiomtttr Tip
9 55' *

Moist, mtdlum dtnst, brown
*nd gr«y mtdlum to coarsi
sand with gravel

Cavtd bt1(M 39.5*

56.5'

Wet, dtnst, gray coarst sand
tnd gnvtl

Ttnnlnattd 9 56.5'

50-JL,.—

tO!

'

i i

• im MIMIII « HI

-f

C-9



LEE 001

MILTON V. GREENBAUM ASSOCIATES, inc. •

(1111 P 4 7 TEST BORING REPORT

CLIENT____S C S Engineering____

Ill
CONSULTING ENGINEERS

PROJECT..

LOCATION.

Leei Lane Landfill _____.

... P. N.

-.HOLE NO.

78062

9

S. Sramahorti LQCCgP av C. Donihu* PATP STARTED.„&- 7-7J

ELEVATION REFERENCE———fitflund Sur.fact. ....DATE COMPLETED 6- 7-78

DEPTH TO WATER: IMMEDIATELY.. flOM_; . ...__.DAYS AFTER

NOTES
Type ft Sill of Holt
Type of lit or Seoon
low of OriMioq Wttir

DESCRIPTION ft

PLUG 3.0
Gravtl

Probt Tip
9 6.0'

PLUG
11.0

Gnvtl

Probt Tip
9 15.0'

vtgtitiion ana lopsoii

Moist, brown cliyty silt

Moist, dart brown clayey
silt with sand

Hoist, loose, brown flnt to
mtdlum sllty sand

*7.0

PLUG
•o.o

Gravel
Probe Tip

9 28.0*

Moist, loose, brown and gray
fme to median sand with
some gravel

Hole caved
to 28.0'

31.5'

Moist, medium dense, brown and
gray fine to medium sand 30
with some gravel

Terminated 9 31.S1

C- iO



LEE 001

MILTON M. GRMNBAUM ASSOCIATES. Inc. . CONSULTING ENGINEERS

001243
CLIENT ____ S C S Engineering _

PffOJcrT L**« *-*"• landfill

p N 78062

.HOLE NO. 10-

LOCATION ———— . ——————— -

r».nco r. gr«m»ham LOGGED BY___L,_Qflnj|lHl__ DATE STARTED — 6

ELEVATION REFERENCE, Ground iur.tlCt

DEPTH TO WATER: IMMEDIATELY^ 50' ;

DATE COMPLETED 6- 7-79__

DAYS AFTER

NOTES
TVO« ft Silt of Mo(«
Typt of Bit or Spoon
Lo egetation and ropsoii

Light brown cUyey silt

Gravel

Probe Tip
9 12.0'

14.8
PLUG 16.8

DESCRIPTION*
Claw' ication of Mauruls

Brown clayey $1H with sand

Moist, loose, brown fine to
medium s1Hy sand

Gravel
Probe Tip

9 22.0*
Hoist, loose, brown and gray

medium to coarse sand
with gravel

JJL01
PLUG 32.O1 '

Gravel

PENETRATION RESISTANCE

C-ll



MILTON M. GREENBAUM ASSOCIATES, inc. • CONSULTING ENGINEERS

fl fi 1 9A1 TEST BORING REPORT

CLIENT. S C S Engineering

PROJECT. Lana Landfill

.P. N. 78062

.HOLE NO. IP

LOCATION.

ORILLERJL_S£*ffliHflTiL_LOGGED

ELEVATION REFERENCE ———— laCQuruLSutf «££

DATE STARTED___JL_Zr2S__

DATE COMPLETED 6- 7-7$ _

DEPTH TO WATER: IMMEDIATELY^. _5O1_; _._._ .DAYS AFTER

NOTES
Typ« A Sat of Half
Type of §it or Seeen
Lorn of Drilling W«ttr

Grtvtl
Probe Tip

9 42.0'
/K n-

Caved below
45.0'

Soil

Piezometer Tip
9 54.0'

«S6 .5 '

OESCMirrioN A
Cl«»ifie«tion of Mmri«U

Kolst, medium dense, brown
medium to coarse sand with
gravel

*L

50.
Wet, medium dense, gray to

brown coarse sand and gravel

55.

Terminated 9 56.5'

60.

»
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L

*• i • •— — — •-

-
j

*
•

k>
k
M

M

»

•̂

'

C-12



MILTON M. GREENBAUM ASSOCIATES, inc. • CONSULTING ENGINEERS

TEST BORING REPORT

S C S Engineering _ p N 78062
001250
CLIENT

PROJECT. Lets Lant Landfill
p. N.

.HOLE NO. 1

LOCATION.

ORILLERJL-ISlSaMES-LOGGED BY C. Oonahue HATC STABTEP 6- 7-78

ELEVATION REFERENCE————S£2H.nd. Surface___DATE COMPLETED 6- 7-78

DEPTH TO WATER: IMMEDIATELY__J2M.;..___.DAYS AFTER

NOTES
Type * SUt el Holt
Type of lit or Sooon
\,om of Drilling W«ttr

Grivtl

Probt Tip
9 7.5'

12.0'
PLU° 14.0-

Gravel

Probe Tip
3 20' *

~21.751
PLUG

23.79

Gravel

Probe Tip
9 27.5'

Caved to 27.5'
32.0'

^ ' *
f . -\ . _ • -

DESCRIPTION a*
Cl*Bific«t»on of M«ttri»H

Hoist, very loose, brown and
gray clayey silt £_

10_

Moist, loose, brown fine to
medlun sllty sand

15_

Moist, loose, brown and gray
medium to coarse sand with 20_
some gravel

2L

«

3Q.

Terminated 9 32.0'

?5.
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.
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\
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•
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•̂K

.*

^
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LEE 001

MILTON M. GREENBAUM ASSOCIATES, inc. • CONSULTING

001251 TEST BORING REPORT

CLIENT____S C S Engineering_____________P.M. 78062

paruecT Lees Lane Landfill ________HOLE NO. 12

HID;
I
\

LOCATION.

nmi LEP s. Seamahom LQficcrt BY C. Don*hut PATE STAHTEP 6- 9-7a

ELEVATION REFERENCE————firflUOd.-SuEf.Kl____DATE COMPLETED 6-.9-78

DEPTH TO WATER: IMMEDIATELY__._ 5V .. .-.DAYS AFTER

Typt * Silt ef Molt
Typt ef lit of Spoon
Lo« of Drilling Wattr

2.01

PLUG 4.0'

Grivtl

Probt Tip

9 12.0'

is. vj
PLUG

18 0'

Gravel (

Probf Tip
9 22.0'

26.8'
PLUG 28.0'

Gravel

•

DESCRIPTION ft
CUwf icitkon ef M*t»ri«lt

Vegetation and Topsoil

Hoist, brown clayey silt

Moist, loose, brown fine to
medium $11 ty sand 1Q.

1L

Moist, loose, brown fine 2Q_
to medium sand with some
gravel

2L
Hoist, medium dense, brown and

gray medium to coarse sane*
with gravel

30.

3L

_______ 40
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LEE 001

MILTON M. GREENBAUM ASSOCIATES, inc. . CONSULTING ENGINEERS

001252 TEST BORING REPORT

CUENT S C S Enq1neer1 ng

PROJECT. Lees Lane Landfill

. P .N . 78062 ••

.HOLE NO. 12 (continued)'
LOCATION.

i3t»5L;..«a 6. Scamahom LQGGgp my C. Donahue pATg STARTED 6- 9-78

ELEVATION BEPeaEMCg Ground Surface___DATE COMPLETED 6- 9-78

DEPTH TO WATER: I MM EDI ATE LY_. AT— ;_.._. . DAYS AFTER

NOTES
Type ft Sii« Of Holt
Type of lit or Seoen
Low of Drilling Wittr

DESCRIPTION ft
CiMif ienien of MaorMi

PENETRATION RESISTANCE
(Blow* pv foot!

Gravtl
Probt Tip
« 42.0' 43X) Moist, medium dense, brown

and gray medium to coarse
sand with gravel

Cavtd to 43.0*

'lezometer tip
9 54.0'

56.5'

Wet, medium dense, coarse
sand with gravel

Terminated • 56. 5'

C-15



LEE 001

MILTON M. GREENBAUM ASSOCIATES, inc. • CONSULTING ENGINEERS

001?53 TEST BORING REPORT
CLIENT S C S Engineering

PROJECT. Lets lan« Landfill HOLE NO.

78062

13

LOCATION_

DRILLER_5_t_ STARTED^ 6-12-78LOGGED BY C. Donahue

ELEVATION REFERENCE ———— fiCfiM* . Suctifit ___ DATE COMPLETED 6-12-78

DEPTH TO WATER: IMMEDIATELY^ JlMf. ; ___ _. QAYS AFTER

NOTES
Typ* ft Six* of Holt
Typ« of lit or Sooen
Lo« of Drilling Watar

3.0'

PLUG S _ Q ,

Grivtl
Probt Tip

0 8.5'
10.0'

PLUG

1 3 0 '
Gravel

Probe Tip
9 17. O1

10 (V

PLUG
————————————— £1.0*

Gravel
Probe Tip

0 25.0'
27.0

Caved to 27.0'

31.5'

V __ f . ~

DESCRIPTION ft
Cl*ai(ie«lion of M«t«rialt

Moist i medium dense, brown
clayey silt j

Moist, brown fine to medium ]j;
sand

Hoist, loose, brown fine to 22
medium sand with organic*

21

*

31

Terminated 9 31.5'

«

ii
T

X
T"
31
t
±
±
JL

^
iqIE
-JHjC
JU
JUJ-
!&*
JUX

X
X
T1

-h
p/ ,

H
MMMIV

»jr»

5
M^8r

^*
5*-

**%
• ••
••••• •• •• •• •• *• •• •*»
••
• •• •• •• •• •* ** •• •• •b*• •• •« •• •• •* *• •• •• ••••I «
••

MMMM*

•KWWI

PENETRATION RESISTANCE c -
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• Actual oEitraooiatMl *««
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•
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LEE 001

MILTON M. GREEN1AUM ASSOCIATES, inc. . CO

001^54 TEST BORING REPORT

CLIENT S C S Enc1nttrlng f

•RQJSCT Ltts Lant Landfill L

LOCATION

DRILLER G. Scamahopn LOGQEQ BY C. Oonahut (

ELEVATION REFERENCE Ground Supfaet ,

DEPTH TO WATER: IMMEDIATELY___4£__; _ ___ ,

*OTIS
Typ« ft Sin of Holt
TVM of lit or Sooon
Lorn of Drilling W»itr

4.0'

PLUG 6 .0 -

Gravtl

Probt Tip

9 15.0'

17.0'

PLUG 19.0-

Gravtl

Probt Tip
9 24.0*

26.0*

PLUG
29.0'

Gravtl

Prott Tip

9 35.0'

!

OCSCMimON ft
Cl«uf iution of Matoriott

Vtgttatlon and Topsoll

Hoist, brown elayty silt
&

Hoist, rntdlum dtnst, brown 1Q.
flnt to mtdlum sllty sand
w1tn somt clay

11

Moist, mtdlum dtnst, brown
and gray flnt to mtdlum
sand 2&

21

aa

3i

1

1 '" *^

NSl

>. N.

HOLE

JLT1N

•NO.

G ENGI

78062

14

5ATE STARTED __

3ATE COMPLETED

DAYS AFTER

i!
X
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X±
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JL
JL
_E_La
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JL
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x
x
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LEE 001

MILTON V. GREENBAUM ASSOCIATES, inc. * CONSULTING

00125J TE?T BERING

CLI ENT S C S Enq1nt«r1nq ». N. .. 78062
PHQjggr Lw Lan« Landfill .«_ HOLE NO.
LOCATION.

DRILLS* G. Scamahorn mr.r.cn BY__Ci_Oorvihut_OATE STARTED 6- 9.7B

ELEVATION REFERENCE————fiDZiLnd Surf«cA ___DATE COMPLETEO 6- 9-78

DEPTH TO WATER: IMMEDIATELY_«P'__ ; . . ... .DAYS AFTER

NOTES
TyptASistof Hole
Type of lit or Soocn
Lo« Of Orillinf W«t*r

Holt cavfd

to 35.0'
46. *'

•

oESCMirriON &
CUoifieation of M«tthat«

Utt. loose, gray coarst sand
and gnvtl

4L
TtmlnatM 9 46. 5 '

*

I!
l/x

fc>/

•MMMH

••••̂

J

•

•

•

•

•

•

^^

^NfTRATION RESISTANCE 5 ^
(Blowt per foot) - -JSS

• Actual oE«tr«poi.i«d 'i«
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J
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-*»^«
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LEE 001

OOI25G

APPENDIX D

WELL COMPLETION REPORTS, AS-BUILT WELL DIAGRAMS,

AND WELL LOGS



LEE 001

001257
Driller:
Date of Completion:
Drilling Method:

WELL MW-01 CONSTRUCTION INFORMATION
LEES LANE LANDFILL SITE

3EFFERSON COUNTY, KENTUCKY

Hardin/Huber Associates
November 3, 1984
Oversized augers

*Elevation (top of pipe):
*Elevation ('and surface):
* Elevation (water table):

Borehole Diameter:
Thickness of Overburden:
Depth Drilled in Rock:
Total Depth of Hole:

Type:
Diameter:
Length:
Type of Joint:
Screen Slot:
Screen Length:
Screen Setting:

Type:
Size:
Depth:

Type:
Method:
Depth:

Method:
Rate of Flow:
Length of Time:

WATER LEVEL INFORMATION

452.03'
449.30'
399.93' on 2/8/85

BOREHOLE DATA

8"
53'
0
53'

CASING

Stainless steel, schedule 5

45.73'
Threaded/flush
0.010
10'
43' - 53'

GRAVEL/SAND PACK

Washed sand/cave-in
Coarse sand
21'- 53-

SEAL

NA*»
NA**
NA»*

Bailer
NA»*
1 hour

GROUT

Cement - bentonite grout
Tremie pipe
0' - 21'

DEVELOPMENT

COMMENTS

*A11 elevations are recorded adjusted mean sea level (AMSL).
**NA - not applicable

D-]



LEE 001

001258

kOCKINO CAP

• * PftOTICTIVI CASINO

CONCftlTI PAD

OftOUND SUMAC!

CIMIMT/IIMTOMITI

• * IOMIHOLI

4* STAINLItt tTIIL CASINO

• AND PACK/CAVI-IN

4* tTAIMLItt STIIL tCftllN
0.010* SLOT SIX! (10

WELL CONSTRUCTION MW-01
LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

D-2

A haWxjnon Company



LEE 001

001259
Driller:
Date of Completion:
Drilling Method:

WELL MW-02 CONSTRUCTION INFORMATION
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Hardin/Huber Associates
November 8, 1984
Regular augers/mud rotary

* Elevation (top of pipe):
* Elevation (land surface):
* Elevation (water table):

Borehole Diameter:
Thickness of Overburden:
Depth Drilled in Rock:
Total Depth of Hole:

Type:
Diameter:
Length:
Type of Joint:
Screen Slot:
Screen Length:
Screen Setting:

Type:
Size:
Depth:

Type:
Method:
Depth:

Method:
Rate of Flow:
Length of Time:

W ATER LEVEL INFORMATION

452.37'
449.68'
400.99' on 2/8/85

BOREHOLE DATA

8"
113'
5'
US-

CASING

Stainless steel, schedule 5
4"
96'
Threaded/flush
0.010
5'
93.5' - 98.5'

GRAVEL/SAND PACK

Washed sand/cave-in
Coarse sand
89'- 98.5'

SEAL

Bentonite seal
Dropped
85' - 89'

DEVELOPMENT

Submersible pump
9 gallons per minute
2 hours

COMMENTS

GROUT

Cement - bentonite
Tremie pipe
0' - 85'

*A11 elevations are recorded adjusted mean sea level (AMSL).

D-3



LEE 001

001260

LOCKING CA*

* MOTICTIVI CASINO

COMCMTI PAD

OHOUNO SUftPACI

CIHIHT/SfNTONITI SLUMY

• * SOMMOkl

4* STAINLESS STIIL CASINO

SINTONITI SEAL

SAND PACK/CAVI-IN

4* STAINLISS STtIL SCMIIN
0.010* SLOT 1121 <• FOOT )

US*

11S

WELL CONSTRUCTION MW-02
LEES LANES LANDFILL SITE
JEFFERSON COUNTY , KENTUCKY

D-4
ft A Halliburton Company



Boring No.: MW-02
Lees Lane Landfill

Project No.: TDD F4-8403-I7
Date: October 31, 1980

Field Geologist: G. Schank
Subcontractor: Hardin/Huber Associates

O
O

o

Depth (ft)

0-1.5

5-6.5

10-11.5

15-16.5

20-71.5

25-76.5

30-31.5

Blow Count

3
2
h

It

5
8

3
5
7

4
5
6

3
4
5

4
6
7

4

7
9

Grain Size Sorting HyO Content

coarse poor dry

clay good dry

silt fair damp to
moist

fine good moist

fine fair to good damp

fine fair damp

fine to coarse poor moist to
wet

Lithologic Description

Gravel, silty, clayey, brown, poorly
sorted

Clay, trace silt, brown, iron stains,
black organic spots, medium dense

Silt, sandy, trace clay, brown

Sand, fine, well sorted, brown, moist,
silica, micaceous

Same as above - drier

Sand, fine, silty, brown, black
stringers, damp, micaceous

Sand, fine to coarse, brown, trace
silt, micaceous



So, ing No.r MW-02
Lane Landfill
Two

Depth (ft)

00-41.5

45-46.5

50-51.5

oi

55-5*15

60-61.5

65-66.5

70-71.5

t

Blow Count Grain Size Sorting

4 medium to fair
8 coarse
12

6 coarse poor
10
14

5 medium good
12
17

8 coarse poor
18
26

3 coarse poor
7
8

14 coarse poor

22

12 fine to coarse poor
16
24

12 fine to coarse poor
14
16

HpO Content

moist to
wet

moist

dry

wet

wet

wet

wet

wet

O
O

ro

Lithologic Description

Sand, medium to coarse, brown with
some orange, 2" clay lens, black
stringers, trace gravel

Sand and gravel, poorly sorted,
orange and brown, iron stains, clay
lens, moist

Sand, medium light brown, dry,
silica, beach type sand

Sand, gravel and cobbles, poorly
sorted, some black spots, wet, W ATRR

Same as above

Same as above

Sand, fine to coarse, brown, poorly
sorted, wet

Same as above - trace gravel



Boding No.: MW-02
1 et j Lane Landfill
Page f.Vee

Tepts- (ft)

75-76.5

80-31.5

8J-86.5

90-91.5

0i

95-96.5

100-101.5

103-104.5

108-109.5

M3-114.5

Cored bedrock to 1

Blow Count

8
10
12

10
11
12

3
6
10

22
26
28

35
44
58

21
22

32
24
26

19
25
26

100/1.5

18 feet. Black

Grain Size

coarse

coarse

medium to
coarse

coarse

coarse

coarse

coarse

coarse

shale

shale, friable

O
O
f-*
ro
CD

Sorting H2O Content Lithologic Description

poor wet Sand and gravel, gray, poorly sorted
river gravel

poor wet Same as above

fair wet Sand, medium, trace coarse and fine,
gray

poor wet Sand and gravel, poorly sorted, gray
and brown, 3" stiff silt lens

poor wet Sand, gravel and cobbles, some large
gravel

poor wet Same as above

poor wet Same as above

poor wet Sand and gravel, mostly sand, gray
and brown

Shale, black, fractured

Monitor Well set at 98.5 feet
Ground elevation: 449.68 feet (msl)
MW-Ol installed at same location.



LEE 001

001264
Driller:
Date of Completion:
Drilling Method:

WELL MW-03 CONSTRUCTION INFORMATION
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Hardin/Huber Associates
November 15, 1984
Regular augers/mud rotary

'Elevation (top of pipe):
'Elevation (land surface):
'Elevation (water table):

Borehole Diameter:
Thickness of Overburden:
Depth Drilled in Rock:
Total Depth of Hole:

Type:
Diameter:
Length:
Type of Joint:
Screen Slot:
Screen Length:
Screen Setting:

Type:
Size:
Depth:

Type:
Method:
Depth:

Method:
Rate of Flow:
Length of Time:

WATER LEVEL INFORMATION

053.70'
451.61'
399.31' on 2/8/85

BOREHOLE DATA

8"
116'
3'
119'

CASING

Stainless steel, schedule 5

73.10'
Threaded/flush
0.010
35'
71'- 106'

GRAVEL/SAND PACK

Washed sand/cave-in
Coarse sand
65'- 106'

SEAL

Bentonite seal
Dropped
63' - 65'

DEVELOPMENT

Submersible pump
9 gallons per minute
2 hours

GROUT

Cement - bentonite
Tremie pipe
0' - 63'

COMMENTS

•All elevations are recorded adjusted mean sea level (AMSL).

D-8



LEE 001

001265

LOCKINO CAP

• * MOT1CTIVI CASINO

C CMC HIT! MO

oftouNo •UMACI

CIHIMT/tlHTOHITI tLUMMY

' •OMfHOLI

4* STAINLIfl STtlt CASINO

• INTONITI tlAL

•AND PACK/CAVI-IN

4* STAINLItt tTIIL tCMIlN
0.010* SLOT till

WELL CONSTRUCTION MW-03
LE6S IA« LANB'CLL ' SITE

COUNTY § KENTUCKY
0 9

"̂<*"

ffl
CORPORAnON

.rt/vn



v

Depth 'ft) Blow Count

C.O---.5. 1
3
8

5.0-6. 5 6

""'."' 1*

JlO.G-il.5 6
o 7

6

15.0-16.5 3
' . . . . . 6

' " • ' • • • m

20.0-21.5 6
8
8

25.0-26.5 3
6
7

30.0-31.5 11
15
23

35.0-36.5 24
23
25

Boring No.: MW-03
Lees Lane Landfill

Project No.: TDD Ft-8403-17
Date: November 12, 13, I*, 15, 1984

Driller: Jeff Corron
Field Geologist: K. Perry

Subcontractor: Hardin/Huber Associates

Grain Size Sorting H2O Content

silt fair dry

silt fair dry

fine fair damp

fine fair damp to
moist

fine fair damp

fine to coarse poor damp

fine to coarse very poor moist

fine to coarse very poor damp

O
O
t_*

ro
CO
CO

Lithologic Description

Top soil, silty, medium, brown and
black organic spots

Silt, clayey, light and dark brown,
black organic spots

Sand and clay, silty, sand is fine,
brown, some black organic spots

Sand, fine, silty, brown

Same as above

Sand and gravel, sand is fine, gravel
is medium

Same as above

Same as above



Boring MW-03
Lee i LL..IT Landfill
Rage Two

Depth (it)

40.5-41.5

45.6-46.5

' ' " - . * * •

50.0-51.5

• -4 ;

55.!>: 56. 5

60.0- f 1.5

65.0-66.5

70.0-71.5

75.0-76.5

Blow Count

11
27
32

22
39
43

12
30
41

14
17
16

6
7

30
42
48

24
26
40

20
28
38

Grain Size Sorting H2O Content

fine to coarse very poor damp

fine to coarse very poor damp
(dryer)

medium to coarse poor dry to
damp

fine to medium well dry to damp

medium to coarse very poor wet

medium to coarse very poor wet

medium to coarse very poor wet

medium to coarse very poor wet

O
O
»-*
ro
CD
•vl

Lithologic Description

Sand and gravel, sand is fine, gravel
is larger

Same as above

Sand, medium, some gravel, light
brown to orange brown, dark
laminations

Sand, fine to medium, well sorted,
brown

Sand, medium, silty, clayey, some
gravel, shale fragments, wet, W ATER

Same as above

Same as above, gravel and shale
fragments

Same as above

m



CT
I

Boring No.: MW-03
Lees Lane Landfill
Page Three

Depth (ft) Blow Count

7i.O-79.5

83.0-30.5

88.0-S9.5

93.0-90.5

98.0-79. "j

103.0-100.5

J08.C. 109.5

20
20
26

20
30
27

25
32
00

38
01
37

30
23
30

36
20
10

11
15
16

Grain Size Sorting HjO Content Lithologic Description

O
O
f-*
ro
CD
CC

medium to coarse poor wet Sand, medium, gravelly, dark brown,
poorly sorted, wet

coarse poor wet Same as above

coarse poor wet Same as above, coarser

coarse very poor wet Same as above, coarser

coarse very poor wet Same as above

coarse very poor wet Same as above, less coarse

fine to medium fair wet Sand, fine to medium, silty, some
gravel, dark brown



R No.: MW-03
Lees Lane Landfill
Page Four

Depth (ft)

1 2 3

116

Blow Count

52
69
55

refusal

O
O
»—»
ro
C3
C-D

Grain Size Sorting H?O Content

—NO RECOVERY—

Lithologic Description

bedrock

Gravel in tip of sampler

Black shale

Cored bedrock to 119 feet. Black shale, friable.
Monitor well set at 106 feet
Ground elevation: 451.61 feet (msl)



LEE 001

001270
Driller:
Date of Completion:
Drilling Method:

WELL MW-Oft CONSTRUCTION INFORMATION
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Hardin/Huber Associates
December ft, 198ft
Regular augers/mud rotary

*Elevation (top of pipe):
*Elevation (land surface):
* Elevation (water table):

W ATER LEVEL INFORMATION

ftft8.58'
ftft5.ft8'
395.63' on 2/8/85

BOREHOLE DATA
Monitor Well Surface Casing

Borehole Diameter:
Thickness of Overburden:
Depth Drilled in Rock:
Total Depth of Hole:

8"
91'
0'
91'

CASING
Monitor Well

Type:
Diameter:
Length:
Type of Joint:
Screen Slot:
Screen Length:
Screen Setting:

Type:
Size:
Depth:

Type:
Method:
Depth:

Method:
Rate of Flow:
Length of Time:

Stainless steel, schedule 5
ft"
87.60'
Threaded/flush
0.010
5'
8ft.5' - 89.5'

12"
ftO'
0'
ftO1

Surface Casing

Black steel
10"
ftO1

Welded

GRAVEL/SAND PACK

Washed sand
Coarse sand
80' - 89.5'

SEAL

Bentonite seal
Dropped
78' - 80'

DEVELOPMENT

Submersible pump
1 gallon per minute
3 hours

GROUT

Cement - bentonite
Tremie pipe
0' - 78'

COMMENTS

*A11 elevations are recorded adjusted mean sea level (AMSl).

D-14



LEE 001

001271

LOCKINO CAP

1* PftOTICTIVI CASINO

CIMIHT PAD

OftOUND SUMACI

If • OMNOkl

10* ikACK tTllk
• UMPACI CASINO

CIMINT-IINTONITI

•* •OMIHOLI

4' •TAINLItt tTHL CASINO

•HAL! •IOMOCK

• INTONITI tlAk

• AND P A C K / C A V I - I N

4* STAIMLfSt tTflL SCNIIN
0.010* iLOT tIZI

WELL CONSTRUCTION MW-04
LEES LANE LANDFILL SITE
JEFFERSON COUNTY , KENTUCKY

' D-l? I p"H •I _ LJ o
A HailitX>flon Company



LEE 001

Boring No.: MW-04
Lees Lane Landfill

Project No.: TDD F4-8403-17
Date: December 1, 2, 3, 4, 1984
Field Geologist: John Anderson

Subcontractor: Hardin/Huber Associates

Depth
(ft) ________Lithologic Description*

0.0-13.0 Brick fragments, concrete, wood blocks,
construction type rubble.

13.0-30.0 Clay, fine grain sand, greenish-gray, very wet,
runny.

30.0-53.0 Sand, gravel, silt, drilling easy to this point.

53.0-91.0 Gravel, sand, some very large gravel, drilling
difficult. Bedrock at 91 feet.

* Samples taken from drill cuttings
Monitor well set at 89.5 feet
Ground Elevation: ^5.48 feet (msl)
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Driller:
Date of Completion:
Drilling Method:

WELL MW-05 CONSTRUCTION INFORMATION
LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Hardin/Huber Associates
November 29, 198<f
Regular augers/mud rotary

*Elevation (top of pipe):
* Elevation (land surface):
* Elevation (water table):

Borehole Diameter:
Thickness of Overburden:
Depth Drilled in Rock:
Total Depth of Hole:

Type:
Diameter:
Length:
Type of Joint:
Screen Slot:
Screen Length:
Screen Setting:

Type:
Size:
Depth:

Type:
Method:
Depth:

Method:
Rate of Flow:
Length of Time:

WATER LEVEL INFORMATION

029.78'
026.89'
395.55' on 2/8/85

BOREHOLE DATA

8"
90'
5'
99'

CASING

Stainless steel, schedule 5
0"
50.0'
Threaded/flush
0.010
35'
51.5' - 86.5'

GRAVEL/SAND PACK

Washed sand
Coarse sand
06'- 86.5'

SEAL

Bentonite seal
Dropped
00' - 06'

DEVELOPMENT

Submersible pump
9 gallons per minute
2 hours

GROUT

Cement - bentonite
Tremie pipe
0' - 00'

COMMENTS

>A11 elevations are recorded adjusted mean sea level (AMSL).

D-17
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IOCKINQ CAP

PHOTlCTIVi CASINO

COMCftlTI PAD

SUMACI

CIMINT/SINTONITI

' •ONINOLI

• INTONITI tlAL

I N A k l M D M O C K

4* •TAINLItt STIIL CASINO

•AND PACR/CAVI-IN

4* STAINLftt •Till SCMIIN
0.010* SLOT tlZI

WELL CONSTRUCTION MW-05
LESS LANS LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

' D-18
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1 . • •

" . • ' . . . , ••

Oepth (ft)

0.0'- 1.5'

5.0-e.5

10.0-11.5
cri
to

15.0-16.5

20.0-21.5

25.0-26.5

30.0- -3 1.5

35.0-36.5

Blow Count

2
U
6

3

5

3
5
5

2
2
3

2
2
2

1
2
2

1
2
2

3
6
8

Grain

clay

clay

clay

clay

clay

clay

clay

clay

O
Boring No.: MW-05 r O
Lees Lane Landfill ^ «-*

Project No.: TDD F»-8*03- 17 « ' ! ' , ' . ' ! . { & " " W

Date: October 31, 198* Wv '^ ' S CT
Field Geologist: J. Anderson '̂  '^fj'fl.f !

Subcontractor: Hardin/Huber Associates /'»i;fl'Vi$i-

Size Sorting H2O Content Litholog& Description

good damp Clay, silty, sandy, brown, organic
material, damp

good damp Same as above

good damp Same as above, no organics

good damp to Same as above
moist

good wet Same as above, moist to wet

good wet Same as above

good wet Clay, silty, sandy, greenish grey, wet

good wet Same as above



Boring MW -05
Lees Lane Landfill
Page Two

Depth (ft)

40.5-41.5

45.0-46.5

50.0-51.5

55.3-5C.5-
0

o

60.0-61.5

63.0-64.5

68.0-69.5

73.0-74.5

Blow Count

3
3
5

2
4
6

7
12
15

8
10
15

12
18
19

4
3
2

10
14
26

16
15
13

O
O

ro
c:

Grain Size Sorting H2O Content Lithologic Description

clay good wet Clay, silty, sandy, greenish gray, wet

fine to coarse fair wet Sand, fine to coarse, silty, clayey,
poorly sorted, brown, wet

fine to coarse poor wet Sand, silty, gravel, poorly sorted,
greenish gray, wet

fine to coarse fair wet Sand and gravel, poorly sorted,
brownish gray, wet

fine to coarse poor wet Same as above

_- . . NO RECOVERY - - - -

fine good wet Same as above

fine to coarse poor wet Same as above, grayish green and
brown



Boring MW-05
Lees Lane Landfill
Page Three

O
O

Depth (ft)

78.0-79.5

83.0-84.5

88.0-89.5

93.0-94.5
0i
rv>

Blow Count

32
33
18

24
12
17

12
8
6

50
100.

Refusal

Grain Size Sorting

fine to coarse poor

fine to coarse poor

coarse fair

coarse poor

H2O Content Lithologic Description

wet Sand and gravel, poorly sorted,
grayish green and brown, wet

wet Same as above

wet Same as above, grayish brown

wet Same as above, shale fragments,
greenish gray

Corsd bedrock to 99 feet. Black shale, friable.
Monitor Well set at 86.5 feet
Ground Ekvation: 426.89 feet (msl)
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APPENDIX E

IN-SITU HYDRAULIC CONDUCTIVITY TEST RESULTS
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SAMPLING AND ANALYTICAL PROTOCOLS
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SAMPLING AND ANALYTICAL PROTOCOLS

Sampling Techniques

Detailed sampling procedures used in collecting the water, soil, and sediment
samples are outlined in the Site Operations Plans (SOP) for Task 15: Surface Water
and Sediment Sampling and Task 16: Surface Soil Sampling and Analysis. These
SOP's also cite references which describe the sample handling protocol and chain-
of-custody procedures which were followed during the remedial investigation.

AnaJytical Techniques

Samples collected during this remedial investigation were analyzed by nine
laboratories (see Table F-l) which are all part of the Contract Laboratory Program
(CLP). As part of the CLP, these laboratories must meet stringent requirements
and standards for equipment, personnel, laboratory practices, analytical operations,
and quality control operations. These laboratories are closely monitored to assure
compliance with the terms and conditions of the contract contained in the
Statement of Work (SOW) for Organics Analysis, Revised September 1984, and in
the Statement of Work (SOW) for Inorganic Analysis (SOW No. 784), July 1984.

All the samples were analyzed for the Hazardous Substances List (HSL) pollutants
shown on Table F-2. The groundwater samples collected in 1984 were also
analyzed for four additional parameters: carbonate, bicarbonate, chloride, and
sulfate.

Sample Receiving, Chain-oi-Custody, and Quality Control Protocols

All samples were shipped from the site to the appropriate laboratories via Federal
Express. Chain-of-custody documentation accompanied the samples, and chain-of-
custody procedures were maintained in the laboratory.

Quality control measures implemented by the laboratory and reviewed by Region IV
validation teamb inciuaed instrument tuning and calibration; surrogate spiking;
matrix spiking, djpiicate analysis; and analysis of laboratory prepared blanks, split
samples, laboratory control samples, and blind spikes and blanks prepared by

F-l '- ;
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EPA-ESD in athens, Georgia. These quality control requirements are outlined in
the SOW for Organic Analysis and the SOW for Inorganic Analysis.

F-2



TABLE F-l
CONTRACT LABORATORIES USED FOR ANALYSES OF SAMPLES COLLECTED AT THE

LEES LANE LANDFILL SITE

O
O
*-»
to
CO
CO

Tl

CJ

Sample

Wf;ll Points

Onio River

Onsite Surface Water

Oiisiie Su/face Water.

Surface Soils

Grounrlwater Wells

Medium

Water

Water

Water

Sediment

Soil

Water

Type of Analysis

Organic and Inorganic

Organic and Inorganic

Organic
Inorganic

Organic
Inorganic

Organic
Inorganic

Organic
Inorganic
SAS (bicarbonate,

Date Shipped

11/84

11/84

11/84
11/84

11/84
11/84

11/84
11/84

12/84
12/84
12/84

Laboratory

Versar, Inc.

Versar, Inc.

Cambridge Analytical Associates
Rocky Mountain Analytical Lab, Inc

Pedco Environmental, Inc.
Rocky Mountain Analytical Lab, Inc

Radian Corporation
Rocky Mountain Analytica! Lab, Inc

Environmental Research Group
Chemtech Consulting Grot)?- Ltd.
Wilson Laboratories

Quality Control Soil

Qi'ick-Turnaround
(Deep FIT monlto-ing
wells, Edwards'/ille wall
IN-', Pondwater and
Sedirrent PW/S-9')

Soil

carbonate, sulfate,
chloride)

Organic
Inorganic

Organic and Inorganic

12/84 IT Corporation
Chemtech Consulting Group, Ltd.

1/85 Rocky Mountain Analytical Lab, Inc.
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001237 TABLE F-2
HAZARDOUS SUBSTANCES LIST (HSL)

CONTRACT LABORATORY PROGRAM (CLP) STANDARD PARAMETERS

EXTRACTABLE ORGAN1CS

N-Nitrosodimethy'amine
1.2-Dipheny'hydrazine/Azobenzene
Benzidine
1.3-Dichlorobenzene
1 ,4-Dich'orobenzene
1,2-Dichlorobenzene
Bis (2-Chloroethyl) Ether
Hexach'oroethane
Bis (2-Chloroisopropyl) Ether
N-Nitrosodi-N-Propy'amine
Nitrobenzene
Hexachlorobutadiene
1,2,4-Trichlorobenzene
Naphthalene
Bix (2-C1-Ioroethoxy) Methane
1-ophorone
Hexachiorocyc'opentadiene
2-Ch'oronaphthalene
Acenaphthylene
Acenaphthene
nimethyl Phtha'ate
Benzo-A-Pyrene
Dibenzo (A,H) Anthracene
2-Chlorophenol
Phenol
2,4-Dich'orophenol
^-Chloro-3-Methylphenol
2-Methy'-^,6-Dinitrophenol
^-Nitrophenol
2-Methylphenol
2,^, 5-Trich'orophenol
Benzyl Alcohol
Dibenzofuran
2-Nitroaniline
^-Nitroanilire

2,^-Dinitrotoluene
2,6-Dinitrotoluene
^-Chlorophenyl Phenyl Ether
Fluorene
Diethyl Phthalate
N-Nitrosodiphenlyamine/Diphenylamine
Hexachlorobenzene
'f-B-omophenyl Phenyl Ether
Phenanthrene
Anthracene
Di-N-Butylphthalate
F'uoranthene
Pyrene
Benzyl Butyl Phthalate
Bis (2-Ethylhexyl) Phthalate
Benzo (A) Anthracene
Chrysene
3,3'-Dichlorobenzidine
Di-N-Octylphtha'ate
Benzo (B) Fluoranthene
Benzo (K) Fluoranthene
Indeno (1,2,3-CD) Pyrene
Benzo (GHI) Perylene
2-Nitrophenol
2,4-Dimethylphenol
2,^,6-Trich'orophenol
2,^-Dinitrophenol
Pentachlorophenol
Benzoic Acid
^-Methylphenol
Aniline
^-CMoroaniline
2-!v»ethyl Naphthalene
3-NiVoaniline
F-4
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TABLE F-2
HAZARDOUS SUBSTANCES LIST (HSL)
CONTRACT LABORATORY PROGRAM (CLP) STANDARD PARAMETERS
PAGE TWO

PURGE ABLE ORGAN1CS

Acrolein
Acrylonitrile
Chloromethane
Bromomethane
Viny' Ch'oride
Ch'oroethane
Methylene Chloride
1,1-Dichloroethene
1.1-DichJoroethane
Trans-l,2-Dich'oroethene
Ch'oroform
1.2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dich'oropropane
Trans-l,3-Dich'oropropene
Trichloroethene
Benzene
Dibromochloromethane
1,1,2-Trichloroethane

Cis-l,3-Dichioropropene
2-C'loroethylvinyl E'her
Bromoform

1,1,2,2-Tetrachloroethane
Tetrach oroethene
Toluene
Ch'orobenzene
Ethyl Benzene
M-Xylene
O&P-Xy'ene (Mixed)
Acetone
Methyl Ethy' Ketone
Carbon D'sulfide
Methy' Butyl Ketone
Methy1 Isobutyl Ketone
Styrene
Vinyl Acetate

F-5
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HAZARDOUS SUBSTANCES LIST (HSL)
CONTRACT LABORATORY PROGRAM (CLP) STANDARD PARAMETERS
PAGE THREE

PESTICIDES/PCBS

Aldrin
Heptachlor
Heptachlor Epoxide
Alpha-BHC
Beta-BHC
Gamma-BHC
Delta-BHC
Endosulfin I (Alpha)
Dieldrin
M'-DDT
M'-DDE
M'-DDD
Endrin
Endosulfan II (Beta)
Endosulfan Sulfate
Chlordane
PCS -12*2
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016
Toxaphene
Endrin Aldehyde
Methoxychlor

Endrin Ketone

F-6



LEE 001

001290
TABLE F-2
HAZARDOUS SUBSTANCES LIST (HSL)
CONTRACT LABORATORY PROGRAM (CLP) STANDARD PARAMETERS
PAGE FOUR

INORGANICS

Silver
Arsenic
Barium
Beryllium
Cadmium
Coba't
Chromium
Copper
Nickel
Lead
Antimony
Selenium
Tin
Thallium
Vanadium
Zinc
Mercury
Aluminum
Manganese
Calcium
Magnesium
Iron
Sodium
Cyanide

F-7
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SAMPLE POINT DESCRIPTIONS AND LOCATIONS
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SAMPLE POINT DESCRIPTIONS AND LOCATIONS

LEES LANE LANDFILL SITE
3EFFERSON COUNTY, KENTUCKY

Sample Code

Well Point Samples

WP-1

Sample
Type

grab

WP-2 grab

WP-3 grab

grab

Description/Location

Water sample collected from well
point installed to a depth of
approximately 13 feet below ground
surface. The well point was located
approximately 15 feet from the Ohio
River, upstream of the Northern
Tract of the landfill and 100 to 200
feet downstream of a methanol
loading terminal.

Water sample collected from well
point installed to a depth of
approximately eleven feet below
ground surface. The well point was
located in the southwest corner of
the Northern Tract of the landfill.

Water sample collected from well
point installed to a depth of
approximately eleven feet below
ground surface. The well point was
located approximately 300 feet
downstream of WP-2 in the Central
Tract of the landfill, about 5 feet
from the Ohio River.

Water sample collected from well
point installed to a depth of
approximately ten feet below ground
surface. The well point was located
approximately 370 feet downstream
of WP-3 in the Central Tract of the
landfill. The well point dried up
rapidly and the sample had to be
collected over a two-day period to
allow for recharge.

G-l
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SAMPLE POINT DESCRIPTIONS AND LOCATIONS
LEES LANE LANDFILL SITE
3EFFERSON COUNTY, KENTUCKY
PAGE TWO

Sample Code

WP-5

Sample
Type

grab

WP-6 grab

Ohio River Samples

OR-1 grab

OR-2

OR-3

grab

grab

Description/Location

Water sample collected from well
point installed to a depth of
approximately ten feet below ground
surface. The well point was located
approximately 1300 feet downstream
of WP-4 and west of an area with
about 25 exposed drums, in the
Southern Tract of the landfill.

Water sample collected from well
point installed to a depth of
approximately ten feet below ground
surface and about 2 feet from the
Ohio River. The well point was
located about 1800 feet downstream
of WP-5, but upstream of the Mill
Creek confluence in the Southern
Tract of the landfill.

Water sample collected from the
Ohio River above the north end of
the landfill and 100-200 feet below
the methanol loading terminal. This
sample point was adjacent to W P-l.

Water sample collected from the
Ohio River adjacent to WP-<* in the
Central Tract of the landfill.

Water sample collected from the
Ohio River approximately upstream
of the Mill Creek confluence, but
downstream of WP-6.

G-2
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SAMPLE POINT DESCRIPTIONS AND LOCATIONS
LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY
PAGE THREE

Sample Code

Surface Soil Samples

SS-11

Sample
Type

composite

SS-12 composite

55-13 composite

SS-21 composite

Description/Location

Soil sample composited from the top
6 inches of a bare area,
approximately 35 feet by 20 feet,
located in the Northern Tract of the
landfill. The area contained gravel,
glass, bricks, small amounts of trash,
and some grass patches.

Soil sample composited from the top
6 inches of a long narrow patch,
approximately 50 feet x 15 feet,
located in the Northern Tract of the
landfill about 200 feet north of SS-
11. Buried trash was exposed at the
surface and there were some buried
drums in the vicinity. There were a
few trees and small weeds growing on
the sampling area.

Soil sample composited from the top
6 inches of a large irregularly shaped
area located between SS-11 and SS-
12 in the Northern Tract of the
landfill. The area contained buried
drums and trash with small weeds and
some bare spots.

Soil sample composited from an area
in the Central Tract of the landfill
located approximately 300 feet south
of the landfill road extension of Lees
Lane. The surface was denuded and
had a 3" upper layer of soil and
gravel. Below this was some dry,
black material.

G-3



LEE 001

00129J
SAMPLE POINT DESCRIPTIONS AND LOCATIONS
LEES LANE LANDFILL SITE
3EFFERSON COUNTY, KENTUCKY
PAGE FOUR

Sample Code

SS-23

Sample
Type

composite

composite

SS-26 composite

SS-32 composite

SS-tl composite

Description/Location

Soil sample composited from the top
6 inches of a bare area near the
southeast corner of the Central
Tract, approximately 300 feet west
of the floodwall. There were several
scattered drums between this area
and the floodwall.

Soil sample composited from the top
6 inches of two barren gravelly areas
near the southwest corner of the
Central Tract. Each area was about
twenty square feet and they were
about 25 feet apart. The surface had
exposed trash, scrap metal, and a
black, crusty material.

Soil sample composited from the top
6 inches of an area about 25 feet by
15 feet, located just north of SS-2^ in
the southwest corner of the Central
Tract of the landfill. This area was
barren of vegetation and contained
some gravel and exposed scrap metal
and trash.

Soil sample composited from the top
6 inches of a bare area in the
Southern Tract of the landfi l l ,
southeast of SS-31. The surface of
this 20 foot by *»0 foot area consisted
of moist tan and grey clay, with some
gravel and exposed trash.

Background soil sample composited
from the top 6 inches of a 10 foot
square area between 6720 Putnam
Street and the floodwall east of the
Central Tract of the landfill.

G-4
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SAMPLE POINT DESCRIPTIONS AND LOCATIONS
LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY
PAGE FIVE

Sample Code

Strface Waste Samples

DS-11

Sample
Type

composite

SS-22 composite

SS-25 composite

SS-31 composite

Descr iption/Locat ion

Soil sample composited from the top
six inches of drill spoils which had
been bulldozed and leveled near MW-
<f. This area may have contained
revert, drill water, groundwater,
subsurface soil, driller's sand, natural
soil, and concrete mix.

Waste sample composited from the
top 6 inches of two bare areas in the
Central Tract, approximately 50 feet
southeast of SS-21. One area
contained blue sandy material and
the other yellow gravelly material.

Soil sample composited from the top
6 inches of soil in and around two
drums. This area contained a few
partially buried drums and other
assorted trash, and was Icoated in the
Central Tract between the landfill
road and the Ohio River, southeast of

Soil sample composited from the top
6 inches of an area of partially buried
drums located in the Southern Tract
of the landfill, between the landfill
road and the Ohio River, near W P-5.

t-i-5
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SAMPLE POINT DESCRIPTIONS AND LOCATIONS
LEES LANE LANDFILL SITE
3EFFERSON COUNTY, KENTUCKY
PAGE SIX

Sample Code
Sample

Type

Onsite Surface Water and Sediment Samples

PW-1
PS-1

grab
grab

PW-2
PS-2

PW-3
PS-3

grab
grab

grab
grab

PW-U grab
grab

PW-5
PS-5

PW-6
PS-6

grab
grab

grab
grab

Description/Location

Water and sediment samples collected
from an area of ponded water in the
Northern Tract of the landfill, just east
of SS-12. This area had 2 small ponds
covering about 10 feet by 20 feet.
Each pond was less than one foot deep.

Water and sediment samples collected
from a ponded area approximately 10
feet by 10 feet, in the Central Tract of
the landfill. The pond had a slight oil
sheen around the edges.

Water and sediment samples collected
from a marshy area with a clear open
pond in the center of the Southern
Tract of the landfill. The pond
contained approximately 6 to 12 inches
of standing water.

Water and sediment samples collected
from a low marshy area west of PW-3
in the Southern Tract of the landfill.
The pond had a thick growth of cattails
and contained less than 6 inches of
water.

Water and sediment samples collected
from a marshy area with many cattails
in the Southern Tract of the landfill.

Water and sediment samples collected
from a small pond in the southeast
corner of the Southern Tract of the
landfill. Pond had sparse vegetation.
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SAMPLE POINT DESCRIPTIONS AND LOCATIONS
LEES LANE LANDFILL SITE
3EFFERSON COUNTY, KENTUCKY
PAGE SEVEN

Sample Code

PW-7
PS-7

PW-8
PS-8

PW-9
PS-9

Sample
Type

grab
grab

grab
grab

grab
grab

Description/Location

PW-9'
PS-9'

grab
grab

Kentucky Well Samples

LL-7 grab

LL-9 grab

LL-11 grab

Water and sediment samples collected
from a small pond along the east side
of the Southern Tract of the landfill.

Water and sediment samples collected
from a long narrow pond just north of
PW-6 in the Southern Tract of the
landfill.

Water and sediment samples collected
from a large pond in the
Southern Tract of the landfill. The
water was clear, about 2 to 3 feet
deep, with vegetation around the
edges. Gas appeared to be escaping
through surface bubbles.

Water and sediment samples collected
from large body of water in southeast
corner of landfill's Southern Tract.
Ponds from November sampling were
all interconnected; water levels had
risen significantly. There was
approximately one inch of ice on the
surface.

Water sample collected from Kentucky
state monitoring well LL-7, located in
the southeast corner of the Southern
Tract of the landfill. Sample collected
from teflon bailer.

Water sample collected from Kentucky
state monitoring well LL-9, located in
the southwest corner of the Southern
Tract of the landfill. Sample collected
from teflon bailer.

Water sample collected from Kentucky
state monitoring well LL-11, located

• along the Ohio River bank in the
Central Tract of the landfill. Sample
collected from teflon bailer.



LEE 001

001293
SAMPLE POINT DESCRIPTIONS AND LOCATIONS
LEES LANE LANDFILL SITE
3EFFERSON COUNTY, KENTUCKY
PAGE EIGHT

Sample Code

Industrial Well Samples

BW-1

Sample
Type

grab

LW-2 grab

Residential Well Samples

ME-618 grab

WL-416 grab

LE-M6 grab

HO-508 grab

Description/Location

Water sample collected from
Borden's well #4, located closest to
the plant's south boundary and
landfill's northeast boundary. Sample
collected from outside spigot. Pump
set at 71.5 feet below ground.

Water sample collected from LG&E's
well #5 located south of the landfill.
Sample collected from outside spigot.

Water sample collected from the
Wiiliamson well located at 6618
Melrose, approximately 2 blocks east
of the Central Tract of the landfill.
Sample was collected from a hand
pump.

Water sample collected from the
Frankie well, now owned by the
Geary's, located about one block east
of the landfill's Northern Tract at
^416 Wilshire Avenue. Sample was
collected from a hand pump.

Water sample collected from the
Faircloth well at ^416 Lees Lane,
approximately 1/2 block northeast of
the landfill's Central Tract. Sample
was collected from an outside spigot.
This well is used for drinking water.

Water sample collected from the
Simpson well at 6508 Howard
Avenue, approximately 50 yards east
of the landfill's Central Tract.
Sample had to be collected through a
garden hose; > pump located
underground. This well is used for

water. ."

G-&
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SAMPLE POINT DESCRIPTIONS AND LOCATIONS
LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY
PAGE NINE

Sample Code

RBW-01

Sample
Type

grab

Edwardsville Well Samples

IN-1 grab

IN-2 grab

RI Monitor Wells

MW-1 grab

MW-2

MW-3

grab

grab

Description/Location

G-S

Water sample collected from the
Riverside Baptist Church well at
^317 Lees Lane, approximately four
blocks east of the landfill's Northern
Tract. Sample collected from indoor
spigot. This well is used for drinking
water.

Water sample collected from the
Edwardsville Water Corp. well //5,
located on the west side of the Ohio
River across from the Northern Tract
of the landfill. Sample collected
from a spigot in an underground well
house.

Water sample collected from the
Edwardsville Water Corp. well #6,
located about 300 feet north of IN-2,
along the west riverbank of the Ohio.
Sample collected from a spigot in an
underground well house.

Water sample collected from new RI
shallow monitoring well located
approximately 3 blocks upgradient
and east of the landfill's Central
Tract, on a lot at the intersection of
Lucerne Street and Lees Lane.
Sample collected from a teflon
bailer.

Water sample collected from new RI
deep monitoring well located about
25 feet east of MW-1. Sample
collected from teflon bailer.

Water sample collected from new RI
deep monitoring well located
northeast of the landfill's Ncrtnern
Tract between the floo'l wa!'. and
Borden, Inc. property. Sample
collected from tef lon bail-?*
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SAMPLE POINT DESCRIPTIONS AND LOCATIONS
LEES LANE LANDFILL SITE
3EFFERSON COUNTY, KENTUCKY
PAGE TEN

Sample
Sample Code Type ____Description/Location____

MW-fc grab Water sample collected from new Rl
deep monitoring well located on the
river terrace in the Central Tract of
the landfill, between the Ohio River
and the landfill road. Sample
collected from teflon bailer.

MW-5 • grab Water sample collected from new RI
deep monitoring well located on the
river terrace in the Southern Tract of
the landfill between the Ohio River
and the landfill road. Sample
collected from teflon bailer.

G-10
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001303
SAMPLING DATA FOR WELL POINTS AND OHIO RIVER

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

Sample1

Code

LL-WP-1
WP-2
WP-3
WP-3
WP-5
WP-6

OR-1
OR-2
OR-3

Medium 2

W
W
w
w
w
w

w
w
w

Sampling
Date

11/5/8*
11/6/8*
11/6/8*

11/7-8/8*
11/7/8*
11/8/8*

11/5/8*
11/7/8*
11/8/8*

Time

1*50
1050
1*50
1*30
15*0
1130

1**0
0915
1115

pH (s.u.)

6.9
6.9
6.8
6.7
6.8
5.9

7.2
7.2
7.1

Temp.° C

16.0
15.5
15.0
15.0
1*.5
15.0

16.5
1*.0
17.0

Total*
Depth

13.0
10.5
10.7
10.*
10.2
10.0

Water*
Level

8.5
10.8
2.3
5.6
6.0
1.0

Samples Collected
just below
surface.

water

The following abbreviations are used in the sample codes:
LL Lees Lane (This should be assumed for all samples)
WP Well Point Samples
OR Ohio River Samples

W Water

Measurements are reported in feet below ground surface.

H-l
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SAMPLING DATA FOR SURFACE SOIL AND WASTE SAMPLES

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

Sam pie 1
Code

LL-SS-11
SS-12
SS-13
SS-21
SS-22
SS-23
SS-24
SS-25
SS-26
SS-31
S5-32
SS-41
DS-1

Medium

S
S
S
S

W M
S
S
S
S
S
S
S
S

Sampling
Date

11/10/84
11/10/84
11/10/84
11/10/84
11/10/84
11/10/84

11/10/84
11/10/84
11/10/84
11/11/84
11/11/84
11/10/84

1/9/85

Time

1000
1030
1115
1215
1230
1250

1345
1415
1430
1215
1300
0945
1100

The following abbreviations are used in the sample codes:
LL Lees Lane (This should be assumed for all samples)
SS Surface Soil Samples

S Soil
WM Waste Material

H-2
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SAMPLING DATA FOR ONSITE SURFACE WATER AND SEDIMENT SAMPLES

LEES LANE LANDFILL SITE
3EFFERSON COUNTY, KENTUCKY

Sampling
Sample Code! Medium2 Date Time pH (s.u.) Tempo C

LL-PW/S-1 W/Se 11/12/8* 08*5 6.1 5.0
PW/S-2 W/Se 11/12/8* 1000 6.7 6.5
PW/S-3 W/Se 11/12/8* 1100 7.2 8.5
PW/S-* W/Se 11/12/8* 1200 6.5 9.0
PW/S-5 W/Se 11/12/8* 1*15 7.2 12.0
PW/S-6 W/Se 11/12/8* 1530 6.9 9.0
PW/S-7 W/Se 11/12/8* 1700 5.8 10.0
PW/S-8 W/Se 11/12/8* 1600 6.9 10.0
PW/S-9 W/Se 11/12/8* 1630 6.5 12.0
PW/S-91 W/Se 1/9/85 1615 7.5 3.0

1 The following abbreviations are used in the sample codes:

LL Lees Lane (This should be assumed for all samples.)
PW/S Ponded Water and Sediment Sample

2 «' Water
Se Sediment

K-3



SAMPLING DATA FOR WELL SAMPLES
LEES LANE LANDFILL SITE

LOUISVILLE, KENTUCKY

Sampte-
Oxle

LL-LL-7
LL-9 . ,

L L - l l
BW-1
LNV-2 ••'

•

IN-1

IN-2
LE-<»16
WL-*17
ME-618
HO- 508
RBW-Ol

M W - I
MW-2

MW-3

MW-*

MW-5

Sampling
Medium2 Date

W
W
w
w
w

w

w
w
w
w
w
w
w
w

w

w

w

12/*/8*
12/*/8*
12/9/8*
12/5/8*
12/7/8*

12/10/8*
1/10/86
12/10/8*
12/5/8*
12/5/8*
12/6/8*
12/11/8*
12/11/8*
12/9/8*
12/9/8*
1/9/85

12/10/8*
1/9/85

12/10/8*
1/10/85
12/11/8*
1/10/85

Time

09*5
1630
1200
1015
0900

1*00
1315
1*15
13*5
1530
1200
1100
1015
1*30
1100
1030
1015
1500
0920
1115
0900
1200

pH (s.u.)

6.8
10.0
6.8
7.2
7.*

7.3
7.0
7.*
7.2
7.2
7.2
7.0
6.9
7.2
9.3
7.5
8.1
7.0
7.1
7.2
6.8
7.*

Conductivity
Temp0 C (umhos)

13.0
6.7
9.0
12.0
16.0

11.0
9.0

15.0
12.5
10.0
10.0
9.0
12.0
1*.0
12.0
5.0

15.0
9.0

17.0
6.0
13.0
9.0

600
700
1100
650
1300

550
-

550
700
700
700
700
600
850
500
-

*50
-

700
-

900
-

Total3
Depth

23.3
3*. 5
35.3

102
125

102

102
-

68
-

62
-

53
91

106

90

87

Water3

Level

17.8
30.1
32.8
55-60

65

*6-50

*6-50
-
-
-
-
-

51
51

57

51

3*

Well
Construction

PVC
PVC
PVC
-

steel

Steel

Steel
-

Galvanized
-

Stainless
-

Stainless
Stainless

Stainless

Stainless

Stainless

O
O

CO
O

Well
Use

Monitoring
Monitoring
Monitoring

Non-contact cooling
Fire protection and

cooling
Public drinking supply

Public drinking supply
Drinking

Recreation
Recreation

Drinking
Drinking

Monitoring
Monitoring

Monitoring

Monitoring

Monitoring
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SAMPLING DATA FOR WELL SAMPLES «-*
LEES LANE LANDFILL SITE RI/FS J£J
LOUISVILLE, KENTUCKY ^
PAGE TWO "***

The following abbreviations are used in the sample codes:

i_L Lees Lane (This should be assumed for all samples.)
uL-7,9,11 Kentucky Monitoring Wells
IN-1,2 Edwardsville Water Corp. Wells
LL-416 <H»16 Lees Lane - residential well
WL-V16 W16 Wilshire Avenue - residential well
ME-618 6618 Melrose - residential well
HO-308 6508 Howard Avenue - residential well
RFW-01 Riverside Baptist Church well
MW-1,2,3,4,5 New FIT Monitoring wells

W Water

Measurements are reported in feet below ground surface

Information Unknown
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WATER QLA^TY 401 KA* 5:00ft

009.
010. Cemftaaoeeef
015.

;HAmi3
_. - —^ Or WATEl QUALITY

m le tinawit *nmt aawnalaH «•

ULATBTtt
PURSUANT TQt KM HOB. 234JJD07)

AND FUNCTION: Toto
to

tte ONtate of Waar

fadlity. quarry, oil
typtof

or
(4) "FadHcy-

KRS 224,006X15).
(5) "InduJinal racus any Uqtad. or oth*r

rOCCSS Of lOflDflCL^r ^QB^^UXBC*
or from the dcptsooB of asy tut*or

(9) -OclMr WIJUB." tones savduat. bark or otter
wood dtbna. farbafa. nfust. ua«. offal, tar. ofl.
i-«i« §q^ draiiiaaiai wucac fi'^n acrtcuttmi
aad ail otter forwfn su;b<cine« not
above <^fl>^t?r**y of '"'fvt1^^ wucas aod
may caust or comnbutt to tte poQuuca of any wain
of the

at wnawv fonn by

person rtfisiartd to ortoiet en|sa*«raf punuaat to

(9) "Tiwin" aovai tte waur<arrt«d hianaa or am-
ntl wutM front mdaocav. bvaldtztp.* toduatrtaJ cxab>
liahmttui or otter piacn (Ofct&cr wnh stch oductnaJ
wistt*. undtrsrouod. surfact. storm or OCMT waiar. aa

S*cnon 2. Prohibition. No ptnoa shall construe.,
modify or opcretf a facility wuoout h*s-m^ rtcctvrd a
ptrnut from (nt

1 TntPwn*.(J)Adiky sbafi beeffecove gpoe.
tfcoKrueaaaanot

' (12) oootte foUovni a
stell be obtaaed pnor any __

(2) A perat to eooomaa a faclfcy stell

a fa-

(a) Tte
dlfeyteibaeai

(b) A

aot fnund
b» n wmaut

a jooiBm (if thp
fadBcy win preua

raduettoas it eun-
and sptofi*

HI accord wvh

SpHflrwam AB appbcation for a
aot ieai than thBRy (30) day*

•Mia^aM Mh ttva% J^aMA

Seetloa 1 Tte AppHnmoB; Ftetoimarv Cooaldtr-
atiooe. (1) Wbare a nvtr bean ptaa. an areawide waate
""'̂ ir'*"* pian and/or a rasaonal or facilby plan has
bees dtvetoptd. tte appttcaat saafl premde the depart-
such piaa. that tte appUcaa's proposed fadlity is com-
paubie wnh any appticabie ptaa.

(2) Any proposed faoliry wnh a projecifd capaesv of
50.000 falkm per day. or more, shall subma a prelimi-
nary or facilities plan to tte department. Said pian shall
include:

(a) A seven and one-half (7 1/2) nsnu*. Urw*d Statn
Geoiotjical Survey topofraphic map with ihr
service area outlined and the ducnarRp point
the eon.

(b) A schematic of tte fadiity layout and drtatied w-
planauon of Lhe proposed faolity and its method of op-
eration:

(c) Afl waxes shall be identified in regard to thr pro-
cesses fivtnf nse to the wane, the character and
quantify of the waste, its treataodity: and

(d) A statement refardinf tte expected drvnr of IT-
ducQon in polluuon load to be accoreplishvd h> the facil-
ity.

(3) Where the discharge point of a proponnl facility
fails to comade wnh a well defined wet weathrr nmim.
the appiicam shall demonstrate that he has u irol
to discharge his effluent ^crqss any servtrm rst
wnicn comes berween the poo* of diacharae and 3 *
defined wet wetther simm. The deonrjnen'. may
owre the appticant to pro\ide tt with an opwior ot roun-
* tc 'Jut

1-2
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daoa of the board; aad, prorwoas rtUoag to (It a>
suaaca. rtaeval or revocauoa of certifkataa. foe seaedaat
aad other prontaoas necaaaary for carefkaaaa of
operators.

SectioB I. DefTiaraaai Tae foiloviai tcrau shall aavt
the meaaiaai sat forth base* aakai the coataat caaariy ia-
dicatfl otherwise:

(1) "Board" mcaai the Kcataciy Board of Cantflouaaa
of Wuuvater Synca Operators.

(2) "Oepartacat" aeaaa the Keatacky Deaaimaat far
Nararal Katoareai aad EavtroaaaauJ Protanioa.

(3) ••Secretary" aoaas tae secretary of tae dopanaan.
(*) "Cenifkai*" aeaaa a cartfkast of coapotaacy

isaaed by the secretary *^TUPI that tae operator has act att
roqmnacaa for tae speclfkd operator dacB/kataaa u SB

(3) "Dhiaioa" aoaas the DMaioa of Water Qaaitay,
Dcparaaeat for Nataral fceaoucaa aad lavrroaaeatal
JrTO UEOOft*

(•) "Operator" aeaaa tae persoa aaviaf anaary
feipoasTbiury of a •aftcvatB' rynaa or say poruua
thereof WBJCB Bay a/feet the perfonaaacc of the rynaa.

(7) "Fraury raipcajabiary' acaashanai tao aataority
to coadacs or saper̂ nae tae procedarea aad BTBCDCB
necessary to iasare taat tae vajuvasar syrua or aay nor*
boa thereof is operated ia aecordaace wKa accepted prac-
dees, laws aad rtfulataoas of tae Coaaoaveatta.

(I) "Waftavater synaa" aeaas the tyttea of ptpea,
structures, equtpaeat aad processes required to coikcu
carry ud treat demotic ud/or tBdusmal wutfwatar. ia*
eluding solids handling. The tana "vuuwatcr rystea" is
syaoByaoos ud iBierduajeabie with the tarn "trvage
syitea."

(9) "Assodaiioa of Boards of Ccrnricatioa for
Operating Penonad ia Water ud Wuuwatcr Utilities
(ABC)" meaas that orguoatioa which serves as u IB-
formation ceatcr for certification activities, recommends
minimum standards ud guidelines for classification of
water supply ud wasuvaur systems ud state programs,
ud assists authorities ia cstablishiag new certification pro-
grams and upgrading cxaoaj oaes.

Section 2. Membership ud Coapeaatwa of the
Board. Meabcn of the board will be appctated by the
Secretary of the Department for Nataral Resources ud
Environmental Protection or bis/hcr dcstaee. The board
shall consut of right (I) meaben as follows: one (1)
employee of a municipality who holds the position of
either city manager, city engineer, director of pubik
works, or the equivalent thereof: one (1) acaber who is a
facuiry meraoer of a college, university or professional
jcaool wnose major field is related to wasiewatcr treat-
ment: one (1) non-vooag. ex-officio meaber representing
the deparuaeat: ud five (5) mown currently eaployed
as operators holding valid certificates when one (I) of
these five (5) shall be u operator of u industrial
wuttwatcr system. Board mem ben shall serve for a four
(4) year term, except for the first board to which two (2) of
the optraton will be appointed for four (4) yean ud three
(3) for rwo (2) yean. The first college facuiry meaber will
be appointed for two (21 yean ud the remaining board
aemoen *iU be appointed for four (4) yean. Tae depart-
ment's rrpmenuove shall serve u executive sccrrury as4.
treasurer ud be responsible for mainuunmg records. Tat .
aeaben of the board shall stive without cc

bat BIT »f rftabanad for all acoial aad aectssarr a.
peajei laesrred white dtfcaarnai chav ofnaaTduuei At
loaat fov (4) cusaaf aemoen of the board shall ca&tmau

3. General Proniioas. (1) Each vutrraur
J* operatad uadcr the supemtioa of u .a-

boidtat a camat Keataciy operator's certificate
for at Ice* tae clan of imm he/she nipervties. Ccrafteo:
oatnion an roaoirad for the oaanooa of all wtsuvaur

(2) Ia tao evaat ta« opernor vita phaary rcnoroibiiity
b aot phTwaAff anaav waik a mua is operataa. &e/she

he raaaoaaM availabaa. SocaraaaoaaMy availabaa.
by ta« board oa a

(I)

availability shall be
baau.

tae Board. Ia carrytag out its_ _. board saall:
>tae tae qBaiincatioas of appikaats for car-

(2)
taad

KBtad qaaHflod aaotieaaii for cartncaaoa by
(3) Maataa racordi of operator qualifkaooas. car-

dfkaiaaa aad retnwr of cartfkd operaton.
(4) Perfora saca other aad further acts u may be
——— to carry oat th« duaea aad respoajabiljtjei u

Seenoa 5. Application for Ccruficatioa. (1) . An
operator desmai to be cerufted shall Tile appikauoa with
the departaeai prceadiai cxaaiaatioa oa u application
fona prodded »y the depanaaaL

(2) The aceuuve secretary ud treasurer of the board
shall asseabic all the information actded by the board or
depanacat to ietcrmiac eiiaibiliry of the applicant for ex-
amination ua certification.

(3) The board or department shall review applications
ud supporting documents, determine the eligibility of the
applicant for examination ud notify him/her of bis/her
status.

Section 6. Exaaiaations. (1) The board ud the 3e?an-
meat shall be jointly responsible for preparation of me tx-
aainauou to be used IB determining knowledge, ability
ud judgaeat of tne applicuts. The examinauoa ques-
tions pramui^ted by the ABC shall be used as a |uiae:iae.

(2) Examinations .nail be acid at puces ud use se:
fonn by tne department. The examinations shall oe ton-
ducted at least sernunnually.

(3) Except in cases »nic2 £t board may decide represent
proper exertions, all examinations sflail be wntten. Ail
examinations will oe graded 5y the board, or sy tne depart-
ment ud tar applicant notified of the outcome. Pipen
will not be returned to the applicant, but means will se pro-
vided to review.the results with a member of the board or
depinaect upon request by the applicant.

(4) Separate examinations *01 be prtparec to cover
basic differences in tne duties ud responsible of
operaton. types of facilities, vanaaons IB wutr*»:er
Quality, coadiuons of receiving waters ud other peraaeat
oatun. ' •

(3).Ap9licaais whft fail to'pau aa ettalnayoa »>y
reapply'for tae examination at a refulariy «n«u.ea «-
aaoacoa vtr i>y ippoiaiaett with ut

1-4
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SecooaT. Ftoi. (l)Ftei forcantfkadoa of ooentan of

•asttvasar tyicaau stall be u foilovc
iai ejEaaiiaaaea: SIO.
(»> Aaaoalr- itwal of cara/Iate: $*.
(2) Ftai accoatpejy-aj aooikauoat wiU aoc be

to taoat wao oo aot qaali/y for a <—'"—

Stetioa 9. Rrmnnna of CtrafkaxaB. Tat dtpanatst
BUT reveat tat earefleaiB of aa optnsar. foUe-nai a sear-
iaa befen eat beam aa4 upoa rteeaaeadtaoa &•/ ta«
bot.fi, vaoe U is fotud taat £t operator Us pncacad
fraud or lacapuaa. iaat rauoaaMa can, jodtatat or ta«
aooiiaaoa of aa/har kaowieaaa vai aot used ia tat par*
famaaca of bo/bar daoac or eaat tat operator is ia>
coaipetaBi or «aa*ia to property perforai an/bar dooas.

t. IrtniafB of CanifkaiaB. (!) Upoa
eery faiflHaieat of efee reaTureauaa
itpea rernaiaeodirioa of taa board of
dABMBMi iftiil iot̂ M A «•»•»• tua emfieuM tti'**f*M*™^~ ̂ r^ <a^̂ » • j»»aa»ĵ  *^^m*^m*m ^sy^ '_•_.*-

tat upenior is gratified.
/4*4 ^* •̂̂ •d'4^ r̂**«*̂ ** ^e? A t̂̂ r̂ rM«*B*BBB eW ^HB^B âl •BMfeta^eMr̂ t̂ eaafll vt^t*d) wtranaacBi er openton • fooe mensj vrat ee

nerved aanaiiy, 1901
uoa of apvtiaait na««ai fee.

(3) Canxfled ooenson wao deain to beeaau certified ia
a bifaer daaciftaxioa at eat fire arafacrorfly coatpiera tae
rtqunsBeaa for taa ataaar crttnflcinoa before a ae* ear-

oat U ) of four (*i
ca

aad voioat of
aasan of cat

Cartifkacai saail bt rifld oaJy so tettf u tao boldar
pBBtoaaoia cart, JBASJBBBS aod itrptigpffti of bis/bar

ia tat ptrfomaact of lua/btr dmba*. No ear*
uficaa •til bt vaiis] if ootaat* (Aroata fna4. dacan or
me ludraoaioa of iaaceantt dau oa qaaii/kaooaa.

(5) Tbe earuricaiai of optnton *feo tarataait tatv
idipiorfltat at a vautvaur snitai will bt nlic for flvo
15) r«an 9ro»taaa| tAtr art rracvcd as rtqavral 97 taoaac*
non 1 A fur nvt (5) r<an, tat cartifkau wiil bt
auioaaucailir iaraiidaiBe:. Optnton wooat ctrn/kaias an
iBvaiidaisfj caay bt iasatd at« ccrtificaxas of liif dam/ica-
tioa previart approprratt proof of ccapetaacy is
prracaua to ia< boa/4. Sucrtnfui eampltsoa of a vntua
ar oral eaauuooa tbail bt rtqajrtd by tat boarC

(6) CcrQficam aay bt isssad u tat disenooa of taa
board ia a wmpaniit damncaooa u at? panea vao
holds a valid earn/lot* ia aay sou. tarraory, or possa»>
noa of tat Uatfad Statas or aay cauatry providad tat ro>
qoirtmtau for caro/Icacoa of optrtun oadar wbiea (sa
;cnoa'i ecrt/Icau was litotd do aot ceaflio wna aay pro-
vtneas of HTtS Cbapttr 22* aad an of a caaipartatt naa*

: aad. providiaf funatr. taat racxprecal prmktts an
10 ecu/ltd opciton of tha nata.

C«ruT»aias laail bt proauatatty displaytd ia tat of*
flct of tfit optniar.

(I) C<ro/!caiai bamo/on imtd by tat dtpa/ratai saail
coaoaqt ia foil forca aad cfftcr. oaiao rtrokad for caaso.
jflul raea oai u tat dtparontat isnas arr cara/k-uai
oaitd apoa tat rtatnflcaooas prondad barata.

(9) Trauuag rtqunataa:
(ai Optnton saail bav* aceaaolatad rwtivt (12) bean

of approprau board approved tmaiaf for aaaoai car*
tificau rtacwai. Sues cruaai laail iadudt. bat may BOI
bt luaittd 10. cormpoBficact coono. inert coanta. tndt
uiocuooa mttuafx. aad OB-dse-job tniaiaf. Traiaias
aoun sfruaulatta ia aay fivta ytar ia axeaa of (at
airoaua rtquirtatat accroury for rrmcvai aay bt car*
r.rt forward for a ptnod aot to acnd rvo (2) ytan.

(bl Ht board fflay wuvt aay or ail of t&< raQturcaao
of panEnpfi (a) for all or poraoais) of a ĉ ui of optnton
u dc/iatd a S«c3ca II.

to RramrtS5«ao of 'jij rabstctioB iball at «f«etr»r for '
csmficaaaa narwai at =&ruf£: OB-Ftbro&ry U. 1912.'

1-5

be baaed oa tie potMauan aamd or for waaa cat.,_
• aaaaaaal exeafi taai rrnaau auy be duafiad ia a p-wp
aiajaar taaa iadiauad at tat discrete of tat dtparaeat
by reaeoa of tae iacorponnoa ia tat rynea of rpecsal

or caanetarena aon di/ftait to
or by ream of eoadmeas of flow or

-_I w«sar reqiirtaf aa oaroaaily btaa
openooa eoatrol. or for comttoaooas of

f

U S saraaf a poomiacioa of itas taaa(1) QMS
2.000.

(2) Gass II: Srstaau strnai a pooeiatioa
aad 10.000.

(3) Gaaa III: Sytieou strnei a popvlauoa
10.000 aad 40.000.

(4) GAB IV: Sjrttaas Mrvias a popeiauoa ia cs
40.000.

2.000

of

Stctioall. CUasiflcatioa of Wastrvattr Sritcta
Opcnton. FOOT (4) cUasas of optnton an htrar
cnaaiiaatd aad laall raatt froai Cass I '̂ routa Can iv.
Eaea operator ciasafleaooa is lauadad to rttatt dirmty to
eat carrccooBdiai fiatnficanoa of vasznratar rrnaa.

Stctioa 12. Optntor Qaaliflcatioas: Eiptnract.
Edocaooa aad Eaaivutaat*. (1) Optnton t&ial bt a-
aauaad by tat beard or dteanatat u to cducaooa. a*
ptntBCB. aad kaowitdn u rtiatad to tat dauificuioa of
wasttvatar ryntau for whtcA czaaiatd. Appikua may
bt rtqturtd funatr to pvt rndcact of food aonl
cdaneur. d«p«adaBility. laioacvt. iat«rrat IB hii/htr
wort, aad otficr ptrtatat ei*n«jrutia. a. rrdaooa to
optnaoa of eat class of wasia**atar rfitta for wuca car-
ei/Icacoa is b«at applied.

(2) Eiptntact aad cducanoaai rtqiurrracaa of
optrven iAaU bt u followi:

ia) Oaaa I:
1. Compltooa of hita seiool or iqajvaltat: aad
2. Oat (1) year of acetpoolt optnaoa of applkabit

wastrwater syttta.
(b) Gass II:
1. Compituoa of bifh icbool or tqaivajtau aad
2. Two (2) yttn of acsrptabl* opcnuoa of tpplicabit

wanr-atcr mtsa of CUxs I or bitatr,
(O Coss III: _ .

Coaptrooa of hio jciool or tqnjv|j.«at:
Tifrt (i) vArt or ivc^ubU optnuoa of

w'astrwactr ryitra of Gass II or
• (d) CUu IV:
! I. A 3tc;tl»ttr«u iftrs* i» »

cafLBctrrig, iiiKd -xiracu or «quvu<at:

1 .
2.
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2. At least fhrt (5) ytan of acceptable optnuoa of ap-
plicable wastevaiar rynaa of Qaaa III or hither.

(3) la evalaaoaa MaBftiiiiiioi of optraon aad

(a> Exptneace roqtsnaf MBt tataakal kaowtadat of
tat wort aad whether or BM rarpoajibtt caarp ofjtoft
ia divide*, saatnuon of amponaat dhrisioos Bar be
crediud wna aaviai lapnaiibtecbanja.

(b) tineriaaiB. to bt accepcabfc. BMI ba tat ramb of
am/actor? aeeoeipUsaaoai of work. Evalsaaoa BUT be
based oa reports of the depanaeau or other aataaaa lav
ia| aa prophets rtapooatbilitiBa for

aatal

fesaafl

(e) Partial cradfe Bar be trvaa for
ia •if*"'"*** laboruohaa or otter work of
syneau aad allied trades saca aa plaaibiaf.

(d) Wbertjppticabia. tdacatioa Bay ba sabstfeatad for a
porboa of aijMiiaacB rtqaJrtaeaB aa specified

1. Oaa (1) year of coUeat wort (Baste* to
carricala ia eaviroaBcaBi cBtxai
tacaaotofy or rotated soouxflc fWda) aaybe <
eqaJvaJaat to a auziaaai of rwo (2) yaan of i
oaa (1) yov of uptriaaca vva rtsocsabk

2. Whan edueanoa is absented for
aot acted aa aaoaat which voaJd radaea du ra»
qurtac&u of acnal operates cptriaaca to IOB thaa SB
(6) moaths for Gaa I or tea taaa oat (1) yaar for Oan II
or two (2) ytan for Qaaa 111 or tana (3) yaan for Gaa IV.

3. Educaooa applied to tat apthaact laquuaatat caa-
set alao bt applied to tat adaeaboa raqajraatat.

<•} Whan appiieabla. tzptntaca auy bt nbscatad for
cdueatioB rtqairtatau as s&texTttd btiov:

1. Oat (1) ytar of txptritact auy bt ceaiidtnd as
cqoivalcai to a aaxuaoa of rwo (2) ytan of hita seaooL

2. EacA ytar of rtrecasiblt eaaiit or rwo (2) yaan a*
ptncBct ia aa laporuat pbaat of optnaoa, otaar taaa
rapoaiibU cftartt, will ba eoasidtrad aqaivaJcat to oaa (1)
year of collete.

3. Experitaec applied to edueatioaal raqainatau auy
aot also b« applied 10 tat aptntact raquireaaai.

(f) Subsuiuuoai for formal •dacauea Bay bt as
follows:

1. Traiaiai crtdiu (T.C.) for board approved optraion
u^uflini sc&ools. icmtaan ud tacbBiaJ counts Bay bt
subsumed for aica scaool aad collet' raqotrtaeBts. Oat
(1) ytar of collet* work equals tairry (30) statsur boon or
forrv-fivt (4S) qunar boon. Six (t) dissrooa boon of
board approved cowm saall equal oat (1) T.C.. aad
forr-five (45) T.C. equal! ciihitta (II) semester boon of
collett or oat (I) ytar of biab seaooL

i. Aa acceptable hifa school eqarvaltaqr eanifkata
may be ued to wonixait for fraduaooa from bita seaooL
(6 Ky.ft. 325: Am. 560: eff. 5-740.)

461 KAR Mil Soffli aad hypojiai to bt raportad to

RELATES TO: KRS Chapter 224
Pi.-RSUA.NTTO: KRS 13.082. 224.033^17)
NECSJSrTY-AND rUNCTJON: Tbit rejulauon re-

quires tAu spills and bypasMr froa arwafe rvneaa ai
drtntd ia KK5 224009(15) bt reported to the drwcag.

Such reports ooahat the dtvtaoa to deuramt wttat
tioa a orad aaaau to protos pubac sanry and

apJToTo

*™*4 OBdrvA trtVaaV* ^- ^̂ »̂ ^^>^^ /̂ O^B^V^^MM* |r**trv^i«v^j

(W?^.|; i Ky.JL. 741; Am. 13C. eff. 7-2-75; repealed
by 401 KAI 3:031.4 IjJL 344, off. 12-5-79.)

ULATC TO: CIS 224.030.224.1*0
PURSUANT TO: UtS 13.032, 224.033(17)
NldSSJTT AND FUNCTION: Thai rtfalaiioa ao-

ate tat eat dajatfkaooBi food a Saeboa 4 of «0i tAR
5431 at tat avfaoi waan of tat Coouioawtaiia. Tais
rctalaBoa also aukaa ail avfaoi vaun sabita to tat

- iaSea»OB3of40IKAiU:031.

.
a 401

1. naniflfirina] to Dtaisaated Um, Watan
aadar tin rtfjaiaaoa shall be denaMted for all

i aatB battd B CIS 224.020(1) except as rptdfiad
LA1 9sOl. Stcdati i. Uatfl radasainad ia ac-
t wta tat procadanB of tais rtfalaooa, tat cnttna

wbka an tadieaxad for tatat dasatfleatioBs saall bt ap>
pUcaMt a aB caaai aastB otatnhat ordtnd by tat dtpan-

401 KAA Jffll. Sttnoa 9. Oraoadat
aay ban aaioiu wasar quality
a saafl be auiacaaed rrta btyoad tat

watar'i datifaatod esasaifieaaom.

Stctioa 2. RccJasaiflGacioa. Tbe rtciassiTlca&oB of
waun of tat Ceaaoawcalsa waieb tnablisbai a differtat
dasafflcadoa taaa is established uader **** rtfuiaaoa shall
be adopted oaly tpoa a/nnuavt fmdmp by thi depan*
meat panuaat to Secuoai 5 aad 6. If a water body is
deupatad for a more sniaftat oat taaa is cvratly betai
anaiatd, tat dcpanacat may rtdassify the waur body
(setacat) upoa dcmoaxmooB that the de&futad use a
uaanaiaabit dac to nataraJ backfroaBd: irmrwable
pcnoa-iaduecd coadiooas; or that existiai "poiat"
sources would have to bt coatrolled btyoad the most str-
iaieat tfflucat liaiuuoa levels required for such sourca
uadcr 401 LAR J.-035 aad impouuoa of such otn con-
trols would rault ia "JUbiUBtiaJ" advene economic ud
social impact. Implementation of thii secaofi will be eon-
sisteat with 401 KAR 5^)29, Stcaoa 1

Secaoa 3. Priority for Impiemetttioa. Eietpt u pro*
vided ia sabseetioa (4) of this sechoB. the priorities for
reclauifkauon of the waun of the Commoawcalth are:

(1) Waun reeemai (or proposed to rectrve) discharfes
from publidy-owaed treatment works aaaVor senoai as
public wtur supply sourcts ia the followias orde of
piioiiiy.

(a) Aay local uaits of foverameat with a padiai pubh:
coastncuoa permit aprliauoa for mjullauon or
uptndiaf of a sewafe treatment pUat aad/or public waur
tmtacat plaau

(b) Aay local uarts of lovtnmcat ia the 201 Cowr-ac-
doa Cruu Proijnffl for iajtiilauoo or apjr^jn* ef a
scwaft treatment pUiau IB aa order of phonry nrsts'eni
with t£w pnor.ty projer list raak.

(O Aay lo«i uniu of jo-ernnjee? »^.»cl rtqunt :o-,-
ijdertuoa rnc" to ihej saur j>| .ntc riia j rtr.r O*TI :
struct^a project, a NPDES peren wvot. v tir 201

1-6
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nmnoa Gnao Profna ftr

<d) Ottor local BAM of
i2) Waion rocsmat (o

froa aa7 oiflor (omaia or ___.
ia at foUovtai ofdor of pnonrr

(a> Ht* N'OIS pon
poma aodi/fcaoooa 10 watarvtyi
bo daavfiod for a

orctfndJatof mmt omt aot liausai to v*du ooBta. booaa
of oceuwai vboa tAon a BO

now a dM iotaien. tat tov flow a tat stiaau aa4 io«
fl*W ia IdiBBBH SBtBlBBtt.

(7) TBB flm abtpotai at vtaft cat low flow tuaats oao(l)cow
(DAa

O f o _ _ _ _ _ , _ _ _ _
OBL T»t coRai atBaoc lift a

M v«i « u aaaaaau of

- —— _. _._
Oaoasdiaf rttovca vasan oo ptaMiaty

or (si NC« N'OES pern* apBikaaa or gmpnitd NFOO
ytran aodifkaaoas for wm vajca aay peuaxaity bo
eiauAod for a beacfksai BM ol OBOttadiat rvavfBB
•atan.

(2) Aay wpUoat fHiai for rBdaaBfleaaea it ejr-
roa^taooa of tAt pnonry rytua eaataiaod ia Soeaoa 3
i&all pwidt ?<^f*«/^f^*iffi /j9nnftirtr\'^t for
•bxA diicAariBi froa prr*Bsa or ttat pibik _
•orm an locaud (or propoaod to ba lontadl. Ia __

tat aopikaat nouiai tAt bvraoa of m*t taat tao
cfkaaoa is aovroonau aad aoenaary.

... Tht 4«p«rcaa( saail prwidt docaatsoriea for afl
oiAtr *aun «aicA do aot oavt aay ainaf or praooaod

worex c11-—- ——

of a

for XactaatflauwB. Tail socboa
« by vtoBfc at ctiraflatieat wiil bo
for doBcaaoaf tit <

of ta« CaaaoBBtaJta saail bo ai
ia tat ordtr of pnorny tfas/Itd ia Stctna 3.

(1) For taca of tat vaun for VBJCB a ndaaiTicaaoa is
tao dopanaioat or anticaat as dBflaod ia S«e-
stall prtpan a fact ttoa eaata/Bat. tot aot

Oautad to, tao foiloviaf ta/ormaboa:
(a) Tha aaat aad addrva of tAt apaikaac
(b> Taa aaat aad sJuua or dtaemrooa of tAt «atan

prntiutsd for teoeincd oat dassifkaaoBi, iadadiai tat
locaaea of cabas aad proflesod doeaariBR;

(c) Tho proeosad ost fHirinnnoar
(d)A briBf abstne of tat tapportrrt docaacataboa

; ^ft<1 HJ4 T**fT'ffr*1''"T* IS

S<stioi !. Ktqaind OocuttBtttiot. 7th]
OtttliBM Lit tfOCtatflUUOB rOB.BtfOB' tO SV990R
rtcuuifiauoBs of ivfaa won of cat Coaa

(BO

i : i A USCS '.i amatB aap w\n bt
±au «atcn or nma scfataa to bt flamfMO' A
uoa eoaasoas of a n*«r aii* iada «itt aacst u* pro-
poirt 4ooxrtt poiata.

fi» Lusaai OMI aa4 «aur quiby d*a for taBpropoioal
wttan or nma stfmna for «aic8 t&4 neiuiincaacB is
;ropos«d. w^crt id*qut« daa an

(t) Tbo aporopnatB ««(« quality ertuna for tat MI>
atattsi baitd oa uit propostd dtstfuud u«sr.

(f) Tat tnacatat rtqwnatau prepOMd for diuaarta
to tat vatan a qutsuoo if 4t&pai*d for tfit proposta
aaoisi:

(j) A "piaia Eatlisa" suaaary of tAt iaplieaaoBs of
sad! darifaaboa for tAt eoaBuaity aad oiatr uon or
pouaoa. ucn of tat «attn ia qutraaa:

(b)Tho proeadon by *liea tAt dts'caaooa vUI bt

u 5Bal itBous ait bt rtqvrtd 07 tat dtsinmot.
(3) Ccstni uad «MI (•.§.. atnat. atrtnltani.

UQB. lo*. fiiliaa. aad b't* dc&iity
caaatrtaJtBdvrtrtaL cce.) at «dTai ie«efk I*a4 oso at-
:»ctat to (at vsun for tac tcapa of tA« MsatBt (or VBJCB
lit ftcsuriflcaoM U prove***.

(•} Tbt txuuii ud 6tsif£4Ud oui of tht rteBhriaf
««itri iau vhtca tfli teratat tiadcr wocfitnoon

tst aowutrna <u« of

(2) laaod vooa all avtilabtt aforaaooa. tAt na/f
mi** iq pTfganiTft'firnTi of in damflcaooat of tAt
vtttn ia qufooa to tAt stevun.

(3) Tht soentary lAall caait to .bt ynytnt a list of
stfataa ifid tfiar ciiui/icatua ^ bt pubiisfitd u u M-
aaisstort rtfuiaooa.

(4) Upoa eoapltaaf cAt rrnc* p«riod aad tAt 9«-
cBdant for prottaJfinoa oadtr Uaoumtnf rait B*Jt-
ia|. ail distaaud «tttn tad tAnr
bt ameAtd u aa addadoa 10 uui

Steuoa T. Tht prsmioai of t*a frpriaujafl aad
Couni :BT«CIJ du/utBmact of tbo artw MS*

1-7
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RELATES TO: Klis Caaptar Z24
PURSUANT TO: KIS 13.012. 224.020. 224.033,

224 0*0NECESSITY AND FUNCTION: This rrgukooa coa-
taisu a dcflautMa aad abwmiauoo aeetioe appikabk to ail
water aaaiity regala-ioas. A aoa daarariitioa atctioo is ia-
duded pvmaat to KKS Chapter 224. A secsioa penaauaa
to withdrawal of waten aot aeeuag water qmaliry .
dards &ad criteria is iadaded to addna withdrawal of i
uaiaaiad vttan. A taapte ccikcaoa aad aaaJy—
aethodoioo secaoa « iaciaded to lasmn reprodaeibk

_ _ _ _ _ 1. DefaafeM aad Abbrrnaooa*. (!)
faaeiioe of defimiboas. Tee foflowiag deftaiboa*
tanaa vsed ia this chapter. Terns aot defteed below/
have t*t acaaiag grm to thca it rattru
aot deflated ia itaauaa. tfce acaaiag anribmtad by

r. if

(a) "Aqaifar" aeaas aay fonucfei of art. aud. rock,
grtrat. Uaesteae, nH*"***. or other aaierfei or uy fnc«
tart, crmca, or void a air ipoa fomaooi fro* waka
aadcrgroaad water v or BUT be availaoaa.

(b) "Coldwatar aquae habitat" acaai tvfaca vaun
tad aaodasad mtanta (feat vifl appon iadisoara
aquauc life ai vcO ai nociad vovi.

(o "CoaYtauoaaJ doaotk waiar apply traataittt"
Deuu or iadadcs ee«f«laiioa, sadiacatauoa. fQtntioa,
aad caleriaatioa.

(d) "Critaria" mcaas spacifk coacaatrwioai of «atar
cottsmueau *aka. t/ oot aeaadad, an txponad to wait
ia aa aqaaoc aeosyfuai iaiu*k for danfsauri uaat of
•atan. Suca entcna an dcmtd to protect Irtiuaatt osas
svea aa aquaue Ufa. domank vatar s.zply. aad reena-
ooaal OM.

(t> "DivisioB" meaaa the Drnsioa of Waiar Qtuiiry.
(0 "Efflotat ditdi" acaaa taai porboa of a tnanaaai

syitaa waka a a diserccu pcrsoa-aada coaTfyaaca. taaar
totally owfltd. IcaMd or oadar propar aaaaaiaBt by tfct
disc&axicr. vaiea tnaiporo a discaanja to waun of taa
Commonwealth.

(I) "Epiliaaioa" meaai tae ifaaraally aomoftotou
wtter layer o«ertyiat the acuitaaioa (taermodiae) of a
lake.

(B) "Eutrophieatioa" meaas the cahcamaat of vatan
of the suta by the discharst or addiuoa of aaoiaitt.

d) "Fecal coiifona" acaaa the ponioa of taa colifona
group whica ia prtaaat ia the pit or the fccaa of wtra.
blooded aaiaal*. It ttatnflr iaciada orfiaisas which an
capable of produdag |as froa lacwu broth ia a reliable
culture medium withia twenty-four (24) houn at 44.5
dcf rets piu or aiauj <U defraa C.

U) "HypoUonion" meaju ihi lower cold rtpoa of a
stratiftcd body of water that atcads froa the aeuliaaioa
to the bottom of the lake aad arruUuoa ia restricted vhik
stratified with the upptr watcn thereby racaivifli ao 01-
ygea froa the ataotpben.

(k) "tadiieacu aqutk life" acaaa aaturally occarriai
aquatk ori*numi iadudiag but aot limited to baacna.
funp. aJ|ae. aquatic IBMCU. other aquatic iavcncbrates.
r^tiln and unp&ibiiaj. and fishes. Under some natural

. conaiuou ant (1) or more of the above iroups may be ab*
4eat froa ^y j^tt sorfact «iur.

1-8

(I) "latemitteat stream" acaas a strtaa that Rows at
cenaia tiaa of the year u when it receives water froa spr-
tap or preopitauoa ia the immediate watcnhcd.

(a) **LC»" is uod to express the results of bioassays
havtag lethality as the cntenoa of toncny. A ouaencaJ
perccatage is aaed to iadkate the perccatagc of the test
aaiauls kitted at a given coaceatrauca.

(a) "Low (tow (scvea CT) day, oaceMa-tca (10) year low
flow)" aeaai that ataiaea avente How which occurs for
ema (7) eoaeacatm days with a recarreact aterval of ten
(10) yean,

(o) ia" aeaas Uui ponioa of a water-
the tow flow (IOH tnhbitable to discharges

aad other aydmttc aJsanoou)» oae (U cabK foot per se-
(a)"Medaa tokraace amn (TLar ia a aeaan of the

coacanrtaoa at whkh fifty (SO) pcrceat of the orgaaisas
(qj -MOBgnas per Uter (ag/TT aeaas the aillitrams

of s»jbmace par liter of tohiboa. aad is equvmieat to pans,
paraflUoa a w»tar aasoaiai aatx doasiiy.

(r) MMfaQM COM" aaan a doaua of a vattr body
coaa|«o«a to a tnauad or aatrtaiad waswaur discharie
of quttty caaraoartsoa difftrai froa those of the rtetrv-
a« vatar. TUe diadurft a a nasit aad proimmtiy
dfiaad froa ta« want to the rtcamat rynem. The asuai
zoaa ia cka doaaa. vatn vasuvatar aad rtearriat vatar

(a) "NatanJ taaperatatn'* ataas the taapcntan that
voaJd cut ia vuen of UM CoaaoawcaUh withoat the
chuat of cathalpy of artfkitJ ohcm u opposed to
diaatk chaaat or aaturally occarriai icaionaJly vanabie
teapcntan aaociaiad with ripahaa vtfeuuoa aad
scaaoaal chaatjav

(t) "Nataral vatar quality" ataaa those naturally oc-
caniai phytkal chcakai. aad bwlopcal properaes of
vatan.

(a) "Noa poat" aeaai aay source of pollutaau net
defmed by poiat source u uaed a this renlauoa.

(v) <(Oatnaadia| resource vatan" aeaai waten
de&iaaiadby the department punuaat to *01 tAR

(v) "Poiat source" aeaai any disccraible. coafiatc.
aad discrtu coavcyaact. iadudiat. but not limited ;o iiy
pipe, ditch, chaanei nuiDtl. conduit, well, discrete fiijuru.
container, rolliai nock, concentrated anuoai fetfi-s;
optratioa. froa which pollutants are or may be discaarr-
ed. This term does aot include return flows from irr:|a:t:
aannitan.

(D "Productive aquatk communities" meaas an
aacabiaie of indigenous aquatic life capaoie of reproeu:-
uoa aad growth.

(y) "Propaiatioa" means the continuance of jpeae by
racecsafui spawning, hatching, and development or natural
gcncrauoa ia the natural environment, as opposed to me
maiattuact of species by anifical culture and stockmf.

U) "Publk water supply" means only surface water ma:
with conventional tmtment will be suitable for human
couumpuon. culinary purposes, or in any food or
beverage processing industry and meet state and/ or fecerv
regulatioas for drinking water. This term is synonymom
with "domestic water supply."

(aa) "Standard" is a numerical value, range of vijucs.
or narrative sutetrsnt promulgated by the :e;ar:r.tr.: ::
maintain and prote:: the waters of tae Coo=on*'i.::. ::.-
designated uses.
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tfcooo wan aanaf »eil

aay naumaeaa vaxon flov/iaa ia voM dcfiaed _
aad bami a daw aydraiatx fpoaornoo wa (ft* oarfaae.

let) -Tatrmodia*" mm** cat ptaa* ia a body ol
ta vaag) taa auzaiom ruo of

aad iaterfen
trust Ufa. viidlifa. or
wan of tt«

(2)
(a) *C(b)fc?A-So*U.S.IfA:

)
suliijnau p« bar (aau a> ppaift

Naaosal Poibuaas Diadunja
(c) *F«
(d) BB/I _.
(01 NPOES

CiaiaaaoaS,——
if) pC/l 010841 pttscanai por Uton
(BJ pool •oaaa pwnst por aiHioa (aooauat aaat

ty. saaituaa/l);
(bua/I Btaai •krotnau por Utar
(i) UJ. I?A acaos tao Uauad Sotai EaviraaaicBai

•roucaot Aftacy.
Steuoal. Nofi-dttndauoo. (I) It is tao pvpoao of

tatM rttraiaaoos to a/tf«ard tao vitan of tao Coo»-
tioa of aay acv peilaooB of tfto vmton of tat Coai>
aoavtaita: aad to toast aay cxisnaf poil

(2) Tat sou vstar auaiiry stuAirtti aad
procta otcxstd ta prariao for tfto

ai
of

quaiity «a4/or tao «ptra4atf or
scat of vatar qulity is all •van of (fee CoauiowoaJU
laail urrt u tat attaoo: for tapttatataaoa of tfe» policy.

<3) Tat iBpltmcauaoa of tftii poUey stall eomfom to
•10 C7I I JO. 17 to tat aiai 4llo«o* by KU nA.OO.

i*t No 4rfr*6ioo8 iflill bo allovco: it o«tsua41a|
mourct «tttn to tit txttat tAau

iai TBI iotroOueaoa of rposflc pollutaao txeoodi tao
crtura cnioiiiaoa pumuat to S«eaoa W2) of «0l LAI
.'̂ 31: oribi Tat tttiuaau btatfletal OMB of tfcau watan art ai>
paired.

iarw
Stctioe 3. Wiuonwai of Coaiaauuud Watar. U is

uu: vaian *ill. oa ocea«oa. aot aiooi ttt Joa-
tad anana csuauxata ia ta«t rtfilauoaa.

aad nuttqaoat dudurto of tatat «atan
«itaoat . iiunuoa of ^t pbytnL or cacmkal
^aneuruto iato ±t saet or caiiar vaur body «ill aot
:c caaxUtrtd a vieuuoc at tacu rtfoiiooas. Tht 4tsvt»
atai will dr.iraat tfflucat anana aad tiauanoai ia
tatsc unucou aaitt oa tat ouiiiry of tat ra« aad rotarr-
LAI *attn. Tat dt? ana tat rtuiu tat ritac n rtquirt
ao^otiea ucar tat jrovuioai of <C! LA* 3:033. Soe*
uoe I . U «a^r ;uaat\- uiAfuraua to dicatt.

tad Aailyti:al
jrqctdurti vill bt

. . .
v;tiro«3icjy Sanptt. isi

t BtA&tr wwutat »»ta

ia ^aadan: Mttaods for tat Tniaiatnoa of Waur aad
Wasarwar" (Uiaat tdiaea). "Mnaodi for Cioaucal
Aaalyw of Water aad Vastoi" (I?A). aad ota<
u detormaod by

S. Tao pronaieai of tftts rtavlaaoa saall bo_- _-jio froai cat pmvoas of 40t LAI j.-oii 401
{Al J«l.l»f 401 KAl J.-QM. (3 Cy.JL O7; Ak 4ly.JL 341; off. 12*3«Tt.)

of

TO: KISCkattarB*
PU15UAKTTO; CU S4.BD. 84.040
NldSXTT AND PWCTION: Tail

fort wor fvaJby c
aai tf tftd vaian of

i war fvalky eriuria aaoaawy to proton
an aUajani omaria *aica

i a ardor ta auanai aad protoat
f

f

tio
tiou

to
f or

_I votfan,,.___
faifS fodenJ aad nait
of vmtar fmalky
an Bbjee ta 9

i fodanl aad aaxo law*.

TBOBO
ta protect ptbik
taootalicyof

for tao en
uar qialtty

aad nrauoa ia

I. Miatat Zoooa. Too folio**! awddiaoi aro
ta dotoraiatoi all OJUIBI xaaoc (I) Tat doaan*

•cat AalL oa a east««y«<aio bua. ipoei/y dtfiaabic.
fteoitoiB Uaits for aiuuac waoa. Appiieaaii liaiia Hull
iactado bit auy aot bt liaatad to tat liaoar dauaeai from
tat poiatt of diseaartt. nrtie* ana lavolvtacat. «oioat
of roetmaf *ator, aad taJuai tata aceaoat oiatr aoaroy
•cBBtaata.

(2) Tao auxiai xoeoi taall bo fno from poilaaao vaka
an ia euaa of 0.44 oaa tat H how LCj« for t rtpraca-
art tadjftaovs aonuoe orfuua.

(3) Tat locasoa of a auuai zoat saall aot iattrftrt vita
rptwiat anaa. suntry arvai. flsa Bitnaoa reut&
pvbik water sapply iatala. bat&af anu. sor pndudt
tat frtt paiut* of fiia or oiatr uuoe lift.

(4> Wata«w pouibit tat a mat zoac taail aot ae
oa*Hftirt (M) of tAt widta or crwj-wcnon*] am of
rtetmai nnaai. aad ta ao eaM slull nctta oot»««l/
of tais volute.

(5) Ia laxta aad otatr turfaet iapooadatao. tat
voiumt of i aiuuBt zoat utali set afftct m oeau of taa
(10) pcntat of tat *oluat of uut poraoa of tat rtctmai
wan avtilablo for a mat.

(I) la all am. a aoiag zoat most bt liaittd to aa ana
or volut wftiea «tU aot advtndy alter tat itfjoaait usts
of tat rtecmaf vaur. aor taall a auuai IOBI 9t so
ai to advtntiy a/fen aa oubiuatd coaauauy of
orxaaisau*

Stcooa Z. Nttthtat Uaits. (I) ta surfact iapooad*
•tats aad eaetr tnbutarts «htrt ratropBoeaaoa prooitai
•ay BUST, oitroica. paostaenu. arflon. ud rontrtuoflc
tract tics eat ducaarin «ill 5t limiiK u ippropnau ov
tit Srsarasta^

(2) Tat afftettd surfact vaun v\u at seupitrc M

1-9
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Secooa 3. Minimum Criteria Applicable to all Surface

Waten. The followiai aiaaua water quality crnana an
applicable to Ail ivfaoa vaien. Surface wasan shall aot be
aesthetically or otherwise rteajiiied by re

(1) Seok to fora otrscttoaabie depoans:
(2) Float u deoria, sen. oil. or other
0) Produce obiectioaable eolor. odor,ty;
(4) lajun, be toxk to or produce adw se phytiotoftati

or behanoral raaouoi it human, flah, shoilflaX ad
aquatkUfc

(5) Produce eadeeinLble Muaoc life or rank m tat
(i) CUM the foUowiBi chutei a ndtoairtMai!
(a) ^"iitt the? gfpei total alpha pvticii

(tadudiag radiaa-22i bmt exctadiaf radot ad
to exceed Oftca (15) pCl/U

(b) CUM combined radium-22** ud ndium>22S to
coed five (5) pCVl (specific detemiaaaoas of
aad rudiam-221 an aot necessary if diaotved
activity doea aot ucaed Ovt (5) pCI/D;

(c) CUM the coacatnaot of total from

)

MxintT to fluttd fifty (50) pCVU
(d) CUM tat eoocsansioB of trtritm to ocnd 20UW

pCi/U«> CIBM tit G9M*amoo« of total Snania«IO to a*
ettdttfatdlpO/L

Section 4. Use Classifications ud
Surface waten say bt dcsii&aied ai ha vug one
mon of the following lefraaatt UMS aad maau

Criteria.
(1) or

criteria. The danifkabou ia Senioai 3, i. ? aad I iadadt
tie men common oaie of mrtaa vttcn vitaia tac COB*
moavcaJta. Nothing ia this rtfuiatioa shall bt coasmed
10 prohibit sr impair Ut< letitiaau btatfkial UMS of thcM
WKCTV Tbt criieria ia Stetioa 3 aad tat iadkated ut
cnuria rtprts«at ainiaoa coaditioai atcemry to protect
dcufaaud surf act waters for that ue.

Scctioa 3. Ao«ric Lift. (1) Warm water tquatx
habiui. Tbt foilowinf paraattcn aad anociated cnteria
art (or the protecnon of prodactivt warm water aquatic
commuaitics. fowL laraal wildlife, artorou growth.
tfnculmnL and iaduitrial uses:

(a) Natural alkaliairy as CaCOi shall aot bt reduced by
mort thaa r*eary*nvt (25) ptrtcat. When aanral alkalini-
ty u btiow twcaty (20) mt/1 CaCOt. ao rtducboa bdow
tht unral level a allowed. Alkalinity shall aot bt reduced
to a dtfrtt which may adversely affect tat aquatic com*
m unity. .

(b; pH shall aot bt less thaa; (.0 nor aon thaa 10 aad
shall aot fluctuatt aon thaa oat (1) uau over a pcTtov of
twcaty-four (24) aoun.

(c) Flow shal! aot bt altered to a degree which wfll
adversely affect the ipuauc communtry.

(d/ Temperature shall aot acted 31.7 dtfreci Celsius
(eiihry-aint (19) defrtes Fahreaheit):

1. The aoraal daily ud seasonal teapcrantn flucrea*
nooj that existed before the addition of heat due to other
thaa natural causa ihall b» maiauined.

2. The maximum temprrarart rut othrr thaa the effects
of a mizmt zone shall not «xcttd the astunl teapeniurs
by 1.8 defrees Ceisius. ;fivi (5) dftren Facrtahnt). with a

'ifiixiteum* nte of ch^cge aot to exceed one (1) decree
Cehius. (1.1 aefrea "ttrt^cu. p« hour. TBC Jeoar-
' ' "' i J • • " t T * ^• ., I-iO

•eat wffl aaiaua fuiddiaa for muiaua daily avcnie
tnpentam baMd oa availabk data. The deparrieat may
dctemae thai dertatioai froa these nideiiaei will be
allowed apoa the rubauiion of adequate supponai data
oa aaanily ocswnaf tcapcraares for i rpeoTtc iocaiioa
Fanheraoft, u a ftudeiiae. the water tcapcraran for all
avfaot wasan ihoeJd aot exceed the mauaua Uauu»««WB UBUU

Motnk

March
Apr*
May
Jao

September
October
November

TabHl
Streaai Maxaaa Temperature

for Each Moath a *F aad *C

30
30
SS2
2r
»
»
V

10.0
10.0

26.7
30.6
31.7
31.7
30.6a.t
21.1

3. Tfce aQowabie tempcramn mcreaie ia ia pound et
waten shafl be limited to 1.7 detrtcs Ctiaut. (three (2
dcfreei Fahrenheit), above the aatural scaioaal norm.
• (e) Diaotvtd ozyfeft:

1. Dissolved oryjea shafl be aaataiaed at i minim us
coaceanooa of five (5) mt/1 daily avcraie aad at no um>
should the iastutueous minimum be teas thaa four (4
ae/l

2. Tae dixaorved oxyfea coaceatratioa shall b
aeaxared u aid-depth ia waten haviaf a total depth o
tea (10) feet or lea aad at representative depths ta otic
waten.

(0 Solid*:
1. Total dissolved solids: Total dissolved solids ihal

aot be changed to the extent that the indigenous aquauc
coaauaity is adversely affected.

2. Total suspended solids: Total suspended solids shaU
not be changed to the extent that the indigenous aquae:
community is adversely affected. The addinoa of seiueabi
solids that aaT-advcrseiy alter the stream bottom is prc
hibited.

U) Ammonia: The concentration of the un-ioaized for
shall aot be greater thaa 0.05 ag/1 at any time in nreai
after mixing as illustrated ia the table entitled "Instreai
Ammonia-N Conceatratioas." Hied hena by referrac:
Copies may be obtained from the Division of Water Qual
ry, 1M5 Highway 127 South, Century Flaza, Fraakfor
Kentucky 40«01.

(b) Toxics:
1. Tac allowable iastreaa concentration of tox

materials which an noacuaulaiivc and nonpenistent sh:
not exceed 0.1 of the aincty>six (96) hour median leih
concentration (LC») of a reprtsenuuve indigenous iquti
orxuum.

2. The allowable initream concentration of w
substances, including pesuc:des. shall not exceed 0.0:
the uacry-six (H) hour median lethal concentration [1C
of i representative ladijrcoiu a^uinc ofiiflu»-
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3 Masaoa aflovabit

panaoton an omliaod ia Ta*k U.
IBS for s&odfic

TaMofJ
Yaravaiar Aqaaac Habitat Gfeara1

COB

C&iorau. total, rai&ul

50*1/1
11 *f/l «ofl
1100*a/laard
4.0 *i/l Mft vaur*

12.0 *t/l barf
10*f/1
100 -

Cyaaida>Fn»
Hyd«toaS»ifldo(tta
iroa

I)
Pbtaalau Esun
Pataol

2*f/l1.0 at/?0.05 *a/l
3*1/1
5*|/1

'Mtai critaria, for purposes of tais rtfmlado*. an total
artals to bo acasvvd ta aa uaffliand sampta.
'Soft vaar aas aa tqamJtat eaaeoatnoet of caidaa
eartoaau (CaCOi) of 0 to 73 at/I, aad hard vaur has
aa rqvraleai coectatraaoa of caksaai
(CaCOi) of ew 75 at/1.
'Tor lev flov nreaas. tat daily avert ft total iraa
crainnoa is lizaiud to 3.3 at/1 vbea it is established

&cn vjll bo ao daaaat to a^uauc Ufa.

of pro*
1 ao.uoe habitat. Tat follovfet:

aad acr usocatrt erucna an for tat prt
ducirvt coldvutr aouaoc coaaBainta aad "pit
catt" treat nrami. All of tht cmana adootod for tat pro-
USSOB of vtravuv ao.oanc lift also apply to tat proioe*
aon of coldvttar babiaa vita tat foUovtij addiooaa:

tat Sissotwd oxyjta:
1. A aooiBa coattaginoa of *a (O at/1 as a dafly

aad (ht (91 at/I as aa iasaataaoou auaai
uill bt aaiataiatd at all odta.

Z. U iapoouataa •aici rappoft crott. (at
TiooB of dissolved orytra ia wtttn btiov tat tpQiaaioa
ia«Zj bt ttpt coacntat vitA aatanl vaur qvattty.

(9) Teaptrarart. Wattr ttfDptratun saafl am bt a-
caroop aaa's acavititsloovt tat aaorai Masoaai.

<e) Total saionat rtuduaJ. -The total ealoriaa midaal
saail aot ocitd r*o>{2} \it/I«s &a iajtrvaa raloo.

S«stoa U»t.
.3c:?s:r<r~cij

for tu< for
%au: MUXCK sn

-c 5t s
»atcr
is III'

poic: of
i frsm

I- i

DoatBic Waur Soppt> Souns Cnttra'
Mazia a

Coaeaamoua
1 at/t

250 at/1
0.05 ai/l

75 PUsiaaai-Cobaa Color Uaits
lat/1

2000/100al(Cooa
lat/l

0.05 at/1
0.05 at/I
0.002 aa/1
OJat/1
10 at/1

0.01 at/l
0.05 at/I
250 at/l
5 aa/l

790 at/1
*SooaetolaTaaMa

Soodoa 7. ttoRBOM*! Waton. U) Prteary eoatact
nenaooa vata1. Prtaary coatao ituuooa vatcn an
vaun tvobit for rail body eoataet rtctanoa dunai tat
ncnaaoa wasoa of May 1 tarcuta October 31.

(a) Ptcal cottfora eoauat saall aot acoad 200 eoloaJts
ptr 100 al u a aoataly ftoattne ataa bastd OB aot lea
taaa fht (f) laaplta per aoata: aor oettd *00 coloBici
per 100 al ta aon taaa tta (10) perctat of all saapits
tatca dahaf tat aoata: tac» Uam an aoviieabtt donai

, u Total)
i

Stlfaat, Total
Total Dtaaobed

(•) pH saall bt bttwa i.O to 9.0 aad saafl sot caaatv
aon taaa OM (1) pH oait vttaia tais raaat over a pviod
of rvtary-fo v 04) boon.

(2) S«coadary eaataet r«ertatioa «attr. 5«eoadarr eoa*
taa roertaooa vatsn an vaun soitabte for parail body
eoataa rtertasoa. vita aiaoaal tanat ta pnelic holta
dnriai tit racraooa scuoa of May 1 tarovia Ocubtr l.

(a) Ftcal coiifora saall aot aettd 3.000 coloaia ptr
100 al a aon taaa ta (10) p«c*at of tat saapia iaJi«a
danaf aay tainr (30) day pthod.

(b) pH saall bt btrvtta 6.0 to 9.0 aad laaH aot chaai*
aon taaa oat (1) pH oaif vnaia tau nan 0*0 a ptnod
of rvtaty-four (24) boon.

Stetioa I. Onuuadiai Rtiourct Wmn. Tats
^•rnn^riaii eatnory iaeiadta ceraoa aaiqot «aun of
tatCoaaoavtalta.

(1) Waur for iadosiot:
(a) Auuaaoe aduxioa. Aay surfae* vattn deifaaud

oadff tat I«atacky Wild Rbtn Act. tat Fidem WUA me
Scxak R>tn Aeu or idatifltd uadv tat Itataeky Naran
Ptatrrts Act. or taat npoon fttf irilly rtcopucd rare or
tadAfiftr9d rptcrn shall aatoaaucsily bt iaendtd ia tau

:oasid«ntioa. Othtr turfae: »»ten aay
b< aciudr* ia ttu attf ar? u dctiraiart by (At ae?irt-
mot pren&at:
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1 . The surface waun flow through or art bouaded by
tuu or fadtni form laad. or of ocepuoaal aestheuc or
ecological value or witha t»« bouaaanes of aaooaal.
state, or local go'araaeat parks, or an a pan of a aaioue
geological or hatorieai artB rtrofnrferl by suit or federal
dcsisaatioB.1. They art a cotipeBoat pan of aa uadisturbed or
relaanry uadisturted watershed that caa provide basic
meaafk daa aad pniaai ouutaadiaf waa? OBJBT
characterabea; or two (2) of the f oUowiM criteria:

a. Suppers a diverse or uaique a.ia&c flora tad
fauma.

b. PotBeasos physical or chcakel chafucarisas thai
provide aa uaasaal aad uacoaaoa aquae* hahiaj.

c. Pro hdei aa uaique aquatic eavtroaacai vitaa a
ph

(2)
ciainfkabQB of ceraa wattn aa ouaaadai raao
•atan shall fairly aBd fuihy reflect those aspects of the
waten for wbjca tht ditntVirtoa it prepotod. TW dflptn*
•cat skaJ! dctnuae water quality cnxana for tiaaa wuan
oa a cut ipatifk bam.

(3) OetanaJBatioB of cjatriflftTiftB'
(a) Aay penoB avay prtaeat a proposal to dasaify canaia

wattn aador tail sectioa. Tae depanaeat will rraluau tat
proposal. Tat foUowias saall be eoaadcrad:

1. Ezisnai waxar qualify:
2. Curtaxuaa;
3. Acstatbe. biolopcal, aorpboiofkal aad habitat

ehanctahscio of iha waters;
«. Ocsarrtace of adjvidoals or populadoet, iadieci of

diversity tad weil-btiai. aad abuadaaet of rpcoes of aay
uaiquc biota;

5. EcoBoak aad social coas«qaeae«i of the proposed
ciassificaooa;

6. Other jusuflcatioa fivea for the proposed clauiTica-
tiOB.

(b) After eooiideriat all of the ptrtiBeat data, a
reciani/katioa. if appropratc. shall b« aade punuaat to
40lLAR5:02i.S«cooa«.

Secncn 9. Vahaaets. (1) Waten for iaciasiOB. The
deparaDcat may fjraat a variaact to cluiifkatioa eriteha
upon lUeqoau deaoutraaoa that maiateaaaet of water
quality criteria now applicable arc not aruiaable but the
use classification is still appropriate. This deieraiaation
must b« made OB a case-by<caie basis with respect to a
specific nrtun tetpneai folloviag aa analysis of each area.
Tbc aaalysis must show that the accessary water quality
canaot be rtasoBabry achieved dae to ecaaoak aad/or
techaolopcal liaiatioas aad/or aaturally occurmi poor
water quality. All etctpooas will be uaportry ice tubjccr
to review at lean every three (3) yean.

(2) DfsipaooB uadcr this secton shall be flail orden of
the depanaeat aad aay be appealed punuaat to KRS
U4.0I5.

• Section 10. The provisions of this rtfuiauoa *?•
unseverabic with 401 KAR 5:026. 401 KAR 5:015. aad 401
KAR 5:035. (5 Ky.R. 129; Am. 6 Ky.R. 344; cff. lJ-5-79.)

' "401 KAR 5KJ35. Treatfttat rtqsif«a«au;

'* A. i.

that ail penoai discharpai poUutaati throne* poiat
sourcai shall apply these mcuam. or more smateat as re-
quired, to aect water quality saadardi by certaa dates.

SoctfeB 1. Applkabiliry. Tae provisioas of this rtfula-
oB shall apply to all dischartes to surface waten of the

Coaaoawtalth as defaed a 401 KAR 5:029, SeeaaaKlXb*).

Secdoa 2. Treaaacat teemjrtaeats. (l) AH penoas
who daeaanjt throuea a potat source shall u a aaaaaa.
•fprf the acoadary tnaaieau or equtvaleau coaadenai
i«ca faoan u the tool coat of the appiieaooa of saeh
aeaaoloej a reaooa to the efnueat redaraoa beaefio to
be achieved; the ap of the eauipaeat aad facalioas iavorv.
ed; oat arnraa capioyed: the eafBceriai aspeca of the
appbeaooa of various typct of eoatrol tecaaiquee; BOB-
water quality eaviroaacaaj tapaci: aad such other (ac-
ton at the depanaeat coaaaan appropriate to tmtaeat
fadUtia aot latar taaa Jit? U19TT.

(21 Afl pcnoat who dbcaanji throuih a poiat source
shall appry the beat available waste eoatrol tecaaolofj> or
equmksn. aot bue? taaa July 1. 1914. or three (3) yean
foOowiaf the preaaliaiioa of applicable caxeiohcal or
water quality criteria efflaoat Uaitaoous a the Federal
Reamer. U deteraaaf 'hat is best available waste-
coatrol tecaaolofy, the facton a rebttctjoa (1) of this see-
ooa shall be coasaaered. la addition, aay opcratai aad
aaiateaaace procedures, srtedutes of trerraes, prohrbi-
uoai of activities, aad other aaaafearat pracbcts to COB
trol site ruaoff. spillaee, leaks, siudp or waste disposal. 01
dniaaat froa raw material nortre may be UBposed ia ad
diuoB to or ia the abscace of other applicable staadard-
aad Uauaiioaa.

Sectioa 3. The drpanaeat msy deny, revoke, o
modify a permit to aay appikaat where the discharge ia th
judfaeat of the department does ooi conform to th
policy of the Commonwealth of Kearucfcy as set forth L
KRS 224.020.

Sectioa 4. The provisions of this regulation shall b
uasevcrabic with the provisions of 401 KAR 5:026. 40!
KAR 5:029, and 401 KAR 5:031. (WP-6-2: 1 Ky.R. 762.
cff. 7-2.75; 5 Ky.R. 112: Am. 6 Ky.R. J*l; eff. 12-5-79.)

RELATES TO: KRS^i.OIC. r
PL'RSUANT TO: KR5 13.0$: '.^ W(l')
NECESSITY AND FUNCHON: Tais refu.tt'on

cijfiaa oinuaoai trea-m*sv rr^ui-ensetsu tad mandates
i-12
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NATURAL U80U1CES Aim

ENVIRONMENTAL PROTECTION CABINET

Dfrfelesj of Water

401 KAR 5:045. Biochemically degradable
wastes*, treatment.

RELATES TO: KRS 224 .020 ,
224.033(1),(S),(15),(1»),(21),(23), 224.0CO

PURSUANT TOt KRS 13.012, 224.033(17),
224.045(1)

NECESSITY AND FUNCTION! This
regulation It necessary to implement KRS
224.020. 224.033(1),(5),(1S),(19),(21),(23), and
224.060. It requires a minimum of secondary
treatment or best convtntlonal pollutant control
technology where appllctblt for all facilities
which receive biochemically defradable wastes,
and additional treatment in certain situations.
The regulation requires that such treatment
facilities receiving such wastes reapply to the
cabinet 150 days prior to the expiration of the
current permit for a permit to continue
operating.

Section 1. Definitions. The following
definitions and conditions apply to terms used in
Section 3 and Section 4:

(1) "Grab sample" means a single
instantaneous portion of the effluent.

(2) "Composite sample" means:
(a) Not less than four (4) effluent portions

collected at regular intervals over a period of
eight (8) hours and combined In proportion to
flow;

(b) Not less than four (4) combined equal
volume effluent portions collected over a period
of eight (5) hours at Intervals proportional to
flow;

(c) An eff luent portion collected
continuously over a period of twenty-four (24)
hours at a rate proportional to the flowj or

(d) An effluent portion consisting of a
minimum of four (4) combined equal volume grab
samples taken approximately two (2) hours apart.

(3) "Arithmetic mean for thirty (30)
consecutive days" means the average of a
minimum of three (3) samples collected In
separate calendar weeks during a period of thirty

1) consecutive days with a minimum of twenty

(20) days occurring between the first and last
sample days.

(4) "Arithmetic mean for seven (7)
consecutive days* means the average of a
minimum of two (2) samples taken on separate
days in a seven (7) day period.

(5) The samples for determining values of
biochemical oxygen demand and suspended solids
shall be composite samples. The samples for
determining the values of fecal coliform bacteria
and pH shall be grab samples and taken at the
applicable frequency as noted In subsections (3)
and (4) of this section.

(I) "Day* means a twenty-four (24) hour
period.

(7) "Cabinet* means the Natural Resources
and Environmental Protection Cabinet.

Section 2. Applicability. All facilities
discharginf Into waters of the Commonwealth
which receive an Influent which is biochemically
degradable shall provide a minimum of secondary
treatment to that influent prior to its discharge.
If other constituents are present, additional
treatment may be required. Those facilities
subject to'best conventional pollutant control
technology treatment requirements pursuant to
401 KAR SiOtO Section 1(2) 2.b, shall be exempt
from this regulation.

Section 3. "Secondary treatment" is that
degree of treatment which results in an effluent
quality which meets the following m i n i m u m
requirements!

(1) Biochemical oxygen demand, five (5)
day:

(a) The arithmetic mean of the values for
effluent samples collected during a period of
thirty (30) consecutive days shall not exceed
thirty (30) milligrams per liter.

(b) The arithmetic mean of the values for
effluent samples collected during s period of
seven (7) consecutive days shall not exceed
forty-five (45) milligrams per liter.

(2) Suspended Solids. These requirements
shall be achieved except as provided for in
Subsection (3) of this section:

(a) The arithmetic mean of the values for
suspended solids In effluent samples collected
during a period of thirty (30) consecutive days
Shall not exceed thirty (20) milligrams per liter.
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(b) The arithmetic mean of the values for
traded solids In effluent samples collected

during a period of seven (7) consecutive day*
shall not exceed forty-five (48) milligrams por
liter.

(3) Suspended solids requirements for waste
stabilization ponds which are employed as the
solo process for secondary treatment and have a
maximum facility design capacity of 2,000,000
Callons per day or lees and where operation and
maintenance data Indicate that the requirements
of subaeetion (2Xa) and (2Kb) of this section
cannot be achieved shall be equal to that which
is achievable with best waste stabilization pond
technoloffy. Best waste stabilization pond
technoloffy is defined as the eff luent
concentration achieved ninety (90) percent of the
time within the Commonwealth of Kentucky or
appropriate contiguous geographical area by
waste stabilization ponds that are achieving the
levels of effluent quality established for
biochemical oxygen demand In subsection (1) of
this section. This suspended solid* value will be
determined by the cabinet.

Section 4. Additional requirements for all
facilities discharging into the waters of the
Commonwealth which receive an Influent which
is biochemically degradable is that degree of
treatment which results in an effluent quality
which meets t h e f o l l o w i n g m i n i m u m
requirements:

(1) Fecal coliform bacteria:
(a) The geometric mean of the value for

fecal coliform bacteria in samples collected
during a period of thirty (30) consecutive days
shall not exceed 200 colonies per 100 mlUUiters.

(b) The geometric mean of the values for
fecal coliform bacteria in samples collected
during a period of seven (7) consecutive days
shall not exceed 400 colonies per 100 miUUIten.

(c) For operational purposes paragraphs (a)
and (b) of this subsection need only be met during
the recreational. season of May 1 through
October 31. In other months the values
stipulated in 401 EAR 5*031 Section 7(2Xa) shall
be met.

(2) pKi The values for pH shall not be less
than 8.0 units nor more than 9.0 units.

Section 5. Treatment in excess of that
required under Section 2 of this regulation for
influents which are biochemically degradable
shall be required for a continuous facility
discharge where:

(1) The cabinet determines that the
receiving waters will not satisfy applicable water
quality standards as a result of a facility
discharge or discharges from multiple facilities.

(2) The cabinet determines that a facility
lacks the sophistication of process to
consistently produce the required effluent
quality.

Section 8. (1) Any person responsible for an
existing facility as described in Section 2 of this
regulation which receives biochemically
degradable Influent shall ISO days prior to the
expiration of the current permit make
application to the cabinet for a permit to
continue to discharge to the waters of the
Co m monwealth.

(2) If the cabinet determines, from
available information or information requested
from the applicant, that an existing facility does
not or may not produce an effluent with
parameter measurements equal to or less than
that specified In Sections 3 and 4 of this
regulation, it shall require the applicant to
submit plans and specifications or other data
showing how the facility will be brought into
compliance.

(3) If the facility's effluent paramtttn
are equal to or less than that required in Sections
3 and 4 of this regulation, an operating permit
shall be issued to the applicant.

(4) If the facility's effluent does not
satisfy the requirements of Sections 3 and 4 of
this regulation, the cabinet may issue the
applicant a permit to upgrade the facility,
provided!

(a) No such permit shall be Issued unless
the cabinet has received and approved a
compliance schedule to bring a facility into
compliance at the earliest possible date.

(b) A compliance schedule shall contain a
commitment from the applicant to achieve
increments of progress to be completed on
specified dates.

(c) At a minimum, the increments shall
Include a date for submitting any additional plans
and specifications required for construction, a
date for commencement of construction and a
date for completion of construction.

(d) Upon request from the cabinet the
applicant shall provide the cabinet with periodic
reports regarding progress towards compliance
schedule Increments.
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(S) Failure to meet the date* Mt forth in a

compliance toaedule anall eonttitute a violation
of KftS 224.010 ualett to alternate date bM btta
ntfotiattd by tb« person rtsponaibi* for a
facility aad ha* boon approved ia writiaf by the
cabinet. (1 Ky. R. 783; Am. 13I3| eff. 7-2-75|
Am. 2 Ky. R. 500; eff. 9-12-76.)

Effective February 1, 1914
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OHIO RIVER VALLEY WATER SANITATION COMMISSION

POLLUTION CONTROL STANDARDS
(September 13, 1984 Revision)

NOTICE OF REQUIREMENTS
ESTABLISHED BY POLLUTION CONTROL STANDARDS

FOR DISCHARGES TO THE OHIO RIVER
September 13, 1984 Revision

You are herebv notified that, having considered all the evince presented at publk hearings, the
Ohio River Valley Water Sanitation Commission, at its regularly held meeting on September 13.
1984. acting in accordance with and pursuant to the authority contained in Article VI of the Ohio
River Vallev Water Sanitation Compact, adopted and promulgated, subject to revision as changing
conditions require. Pollution Control Standards (September 13. 1984 Revision) for the modification or
treatment of all sewage from municipalities or other political lubdmitoru. publk or private institu-
tions, corporations, or watercraft. and for the modification or treatment of all industrial wanes
discharged or permitted to flow into the Ohio River from the point of confluence of the Allegheny and
MonongaheU Rivers at Pittsburgh. Pennsylvania, designated as Ohio River mile point 0.0. to Cairo
Point. Illinois, located at the confluence of the Ohio and Mississippi Riven, and being 981.0 miles
downstream from Pittsburgh. Pennsylvania.

Under terms and provisions of the Ohio River Valley Water Sanitation Compact all sewage from
municipalities or other political subdivisions, publk or private institutions, corporations or watercraft
and all industrial wastes discharged or permitted to flow into the Ohio River will be required to be
modified or treated to the extent specified in the standards established as above set torch

The Commiision at its September 13. 1984 meeting also revmded both PoUuaon Control Standard
No 1-70 and Pollution Control Standard No. 2-70. which were established bv Commission action
November 13, 1970. including all definitions and application procedum appended to or incorporated
therein, together with such other treatment standards and regulatory actions as have been heretofore
adopted.

Leo Weaver
Executive Director and Chief Engineer
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I. PREAMBLE*

Pollution control standards implement many decisions affecting water
quality of the Ohio River and the uses made thereof. The Ohio River
Valley Water Sanitation Compact provides the basis for assuring
multipurpose uses of the Ohio River, and authorizes the Commission to
promulgate standards of treatment for sewage or industrial wastes. It
also states that: "The guiding principle of this Compact shall be that
pollution by sewage or industrial wastes originating within a signatory
state shall not injuriously affect the various uses of the interstate waters
as hereinbefore defined."

The purpose of these regulations, therefore, is to recognize those uses to
be protected in the Ohio River, establish stream criteria to assure that
the uses will be achieved, and set Standards of Treatment needed to at-
tain the established stream criteria and parameter levels. These regula-
tions also implement the formal decisions of the Commission as they are
concerned with pollution control activities, the granting of variances
upon justification and recognize that individual states may adopt more
stringent regulations.

Article IX of the Compact grants the Commission certain enforcement
powers. These regulations must be implemented m the issuance of any
permit to a discharger to the mainstem of the Ohio River (unless the
state or the Federal government has a more stringent regulation).

II. DEFINITIONS
A. "Cooling Water" means non-contact cooling water used as a heat transfer

medium for once-through cooling or cooling tower blowdown to which
no Industrial Wastes. Toxic Wastes. Residues trom Potable Water
Treatment Plants, untreated Sewage, or Other Wastes, exclusive of ap-
proved ami-fouling agents (e.g.. chlorine) are added prior to discharge.

"B. "Compaet, " as used in these regulations, means the Ohio River Valley
Water Sanitation Compact and is an agreement entered into bv and
between the states of Indiana. West Virginia, Ohio. New York. Illinois.

' Specific Standards of Treatment art established in these regulations and mu»t be incorporated into
discharge permits upon issuance or reissuance when thev art more stringent than

1. applicable US EPA technology -based effluent guidelines required under Section 301 of the
Federal Clean W»ter Act. or

2. any state treatment requirements, effluent standards, or water qualitv b -sed effluent limita-
tions.

In the absence of promulgated Federal effluent guidelines pursuant to Section 301 ot the Clean Water
Act. the Compact signatory states have the responsibility to establish etfluent limitations to be included
in any discharge permit, consistent with the standards contained herein using Best ProIeMicnal Judg-
ment on a case bv case basis

StpumBr- I) .•«*• ROI
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Kentucky, Pennsylvania, and Virginia, which pledges each to the other
of the signatory states faithful cooperation in the control of future pollu-
tion and abatement of existing pollution from the waters in the Ohio
River basin. This compact created the Ohio River Valley Water Sanita-
tion Commission (ORSANCO).

*C. ''Industrial Wastes" means any liquid, gaseous, solid materials or waste
substances or combination thereof other than Cooling Water as herein
defined, resulting from any process or operation including storage and
transportation, manufacturing, commercial, agricultural, and govern-
ment operations.

D 'Mixing Zone'' means that portion of the water body receiving a
discharge where effluent and receiving waters are not totally mixed and
uniform with the result that the zone is not representative of the receiv-
ing waters and may not meet all ambient water quality standards or
other requirements of any signatory state applicable to the particular
receiving waters.

E "\et Discharge" is determined by excluding the amount of pollutant in
an influent when determining the quality of an effluent if both the intake
and discharge are from and to the same body of water.

F. "96 hour L.CJQ" as used in these standards means the concentration that
kills 30 percent of the test organisms within 96 hours. The test
organisms shall be Representative Important Species indigenous to the
Ohio River.

G ' '\on-Cumulativc Substances'' means compounds which have a biological
half-life of less than four days. All other compounds are cumulative
substances.

"H. The "Ohio River, "as used in these regulations, extends from the point
of confluence of the Allegheny and Monongahela Rivers at Pittsburgh,
Pennsylvania, designated as Ohio River mile-point 0.0 to Cairo Point.
Illinois, located at the confluence of the Ohio and Mississippi Rivers and
being 981 0 miles downstream from Pittsburgh.

•1. ' Ohio Ruer Valley Water Sanitation Commission " (Commission) means a
bodv corporate created by authority of the Compact and is the operating
agency established to implement the Compact. It consists of three (3)
representatives of each signatory state and three (3) representatives of
the Federal government.

"Terms contained in ihe Ohio River Vallev Water Sanitation Compact

Scfr.rmbcr.) .^*Rr.>non
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J. "Other Wastes" means anv waste other than Sewage. Coolin? Water.

Residues from Potable Water Treatment Plants. Industrial Wastes or
Toxic Wastes, which if discharged to the Ohio River could cause or con-
tribute to any violations of these regulations, or of any water quality
standards of any signatory state or which may be deleterious to the
designated uses of those waters.

K. "Primary Contact Recreation " means recreational activities where the
human body may come in direct contact with water to the point of com-
plete body submergence and where mgestion of the water is probable.

L. '' Reprtsentatiit Important Species'' means those species of aquatic life whose
protection and propagation will assure the sustained presence of a
balanced indigenous community Such species are representative in the
sense that maintenance of suitable water quality conditions will assure
the overall protection and sustained propagation of the balanced in-
digenous community.

Nl. "Residues from Potable Water Treatment Plants" means those wastes
emanating from processes used in water purification. Such processes
may include sedimentation, chemical coagulation, filtration, iron and
manganese removal, softening and disinfection.

*N. 'Senate" means water-carried human or animal wastes from such
sources as residences, industrial, commercial or governmental
establishments; public or private institutions; or other places. The ad-
mixture of Sewage with Industrial Wastes, Toxic Wastes or Other
Wastes, in amounts detrimental to the quality of the combined effluent
shall also be regarded as Sewage.

*O Standards of Treatment" means the degree ot processing ot wastes
necessary to meet the specific discharge limitations provided bv these
regulations but does not prescribe the methodologv

*P. "Substantially Complete Removal" means removal to the lowest practicable
level attainable with current technology.

Q. ' 'Toxic Wastes'' means wastes containing substances or combinations of
substances which might reasonably be expected to cause death, disease,
behavioral abnormalities, cancer, genetic mutations, physiological
malfunctions, including malfunctions in reproduction, or physical defor-
mations in fish, other aquatic life, wildlife, livestock, or humans.

*Terr..s contained in the Ohio River Vallev Water Sanitation Compact

Vpi rmtv l i i"t« *f>'«<»
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III. DESIGNATED USES

,-:••»; .-T-.'-̂ ?-

"-- - The Ohio River, as hereinbefore defined, has been designated by the
.. ]---:i: "i!-̂ " Compact for safe and satisfactory use as public and industrial water sup-

<f plies after reasonable treatment, suitable for recreational usage, capable
of maintaining fish and other aquatic life and adaptable to such other
uses as may be legitimate.

IV. STREAM CRITERIA
A. The stream criteria which these regulations are intended to achieve in

the receiving waters outside the Mixing Zone are as follows:

1 Freedom from anything that will settle to form putrescent or other-
wise objectionable sludge deposits which interfere with designated
water uses:

2. Freedom from floating debris, scum, oil (in whatever state, i.e.. free,
emulsified, dispersed and dissolved), and other floating material in
amount sufficient to be unsightly or deleterious;

3 Freedom from materials producing color or odors in such a degree as
to create unaesthetic conditions or a nuisance;

4 Freedom from substances in concentrations v\ruch are toxic or harm-
lul to humans, animals, or fish and other aquatic life; which would in
anv manner adverselv affect the flavor, color, odor, or edibility of
fish and other aquatic life, wildlife or livestock; or which are other-
wise detrimental to the designated uses specified in Section III.

B These criteria relate to the conditions ol waters as affected bv the direct
and indirect discharges of Sewage. Industrial Wastes. Toxic Wastes,
Other Wastes. Cooling Water or Residues Irom Potable Water Treat-
ment Plants. Thev also include consideration ol permanent alterations of
the water bodv such as channeling, diversions, or impoundment. The
natural waters of the Ohio River may have characteristics which do not
meet the stream criteria and parameter levels set forth below.

C. To assure that the foregoing criteria will be attained, the following
parameter levels shall be met outside the Mixing Zone;

1 DISSOL\ F.D OXYGEN Concentrations shall average at least 5.0 mg/1
per calendar day and shall not be less than 4.0 mg> 1 at any time pro-
vided that a minimum of 5.0 mg/1 at any time is maintained during
the April 15-June 15 spawning season.
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2. TEMPERATURE

MOTH D*Tt

- Januan 1-31
February 1-29
March 1-15
March 16-31
April 1-15
April 16-30
May 1-15
May 16-31
June 1-15
June 16-30
July 1-31
August 1-31
September 1-1 5
September 16-30
October 1-1J
October 16-31
November 1-30
December 1-31

Allowable stream temperatures are:
PUUOD

AVIJUCE 'Fi
45
45
51
54
58
64
68
75
80
83
84
84
84
82
77
72
67
52

50
50
56
59
64
69
73
80
85
87
89
89
87
86
82
77
72
57

3. pH: No value below 6.0 nor above 9.0.

4. TOXIC SCBSTVNCES

a. Non-Cumulative Substances — not to exceed one-tenth (0.1) of
the 96 hour LC^Q of Representative Important Species in-
digenous to the Ohio River.

b. Cumu • ive Substances — not to exceed one one-hundredth
(0.01) of the 96 hour LC^Q of Representative Important Species
indigenous to the Ohio River.

c Other limning concentrations mav be used when justified on the
basis of available evidence and approved by the appropriate
regulatory agency or agencies

5 BACTERIA
Maximum allowable level of fecal coliform for Primary Contact
Recreation — Content (either MPN or MF count) shall not exceed
200/100 ml as a monthly geometric mean based on not less than five
samples per month; nor exceed 400/100 ml m more than ten percent
of all samples taken during the month; these limits are applicable to
waters designated for recreational use during the recreation season
(May through October).

Maximum allowable level of fecal coliform for other uses — Fecal
coliform content (either MPN or MF count) shall not exceed
2,000/100 ml as a monthly geometric mean based on not less than
five samples pf r month.

September 13 !9t4 Rr"ft*on
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f\ f\ 1 O O •'"> ^ DISSOLVED SOUDS Not to exceed 500 mg/1 as a monthJv average
U U -i O »3 ^ value, nor exceed 750 mg/1 at any time. (Equivalent 25 de§ C

specific conductance values are 800 and 1,200 micromhos/cm )

7. AMMONIA The concentration of un-ionized ammonia (as NH3) shall
not exceed 0 05 mg/1; un-ionized ammonia shall be determined from
values shown in Appendix B for total ammonia- N. pH and
temperature and the following equation:

Y - 1 .2 (Total inunonii-N)
[1 * 10 lPk» - PH>)

pkt - 0.0902 «• 2730
(273.2 * T)

T - Temperature degree C.

Y • Un-ioiuzed ammonia

8 CHEMICAL CONSTTTVENTS Not to exceed the concentrations in the
following table at any time (dissolved limits, where applicable, are
identified):

(mj/1)
A/seruc 0.05
Barium 1.0
Cadmium 0.01
ChJonde 250
Chromium (hexavalent) 0.05
Cyanide 0.025
Fluonde I 0
Lead (dissolved) 0.05
Mercury 00002
Nitnte-N - Niirate-N 10
Nitnte-N 1 0
Phenol (phenolic materials) 0.01
Selenium 001
Silver 0.05
Sulfate 250

Copper:

TOTM. HAIDNUS
.*& CALCILM C*«ONATI CONCESTIATION

_____ (mt/1) _____ (mg/1)
————— ̂ 1 ————— 0.012

80 0.018
100 0.022
160 0.034
200 0.043

I p •>>K.
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Zinc:
TOTAI HAADNCSS

As CALCIUM CAMONATE CONCENTRATION

0-80 0.040
81-120 0.055

121-160 0.070
161-180 0.095
181-200 0.115

9. RADIONVCLIDES Gross total alpha activity (including radium-226 but
excluding radon and uranium) shall not exceed 1 5 picocune per liter
(pCi/1) and combined radium-226 and radium-228 shall not exceed
5 pCi/1; provided that specific determinations of radium-226 and
radium-228 are not required if gross panicle activity does not exceed
5 pCi/1. Concentration of total gross beta panicle activity shall not
exceed 50 pCi/1; the concentration of tritium shall not exceed 20,000
pCi/1; the concentration of total strontmm-90 shall not exceed 8
pCi/1.

V. STANDARDS OF TREATMENT
A. General

1 . No discharge of anv Sewage. Industrial Wastes. Toxic Wastes. Other
Wastes, Cooling Water or Residues from Potable Water Treatment
Plants shall cause or contribute to a violation of these regulations,
shall preclude the attainment of any designated use of the mainstem
waters of the Ohio River or shall interfere with the attainment of the
stream catena and parameter levels set fonh in Section IV.

2 All discharge of Sewage, Industrial Wastes. Toxic Wastes. Other
Wastes, Cooling Water or Residues from Potable Water Treatment
Plants shall be treated or otherwise modified so as to provide:

a. Substantially Complete Removal of setdeable solids, which may
form sludge deposits;

b. Substantially Complete Removal of oil (in whatever state, in-
cluding free, emulsified, dispersed and dissolved), debris, scum.
and other floating material;

c. Reduction of total suspended solids and other materials to such a
degree that the discharge will not produce a substantial negative
visible contrast to natural conditions in turbidity, color or odor of
the river, or impart taste to the potable water supplies or cause
tainting of fi«h flesh;

1-25 September I) |M4 Kr>oion



LEE 001

001334
d. Reduction of all substances in amounts which, when concentrated

or combined in the receiving stream, would result in conditions
toxic or harmful to humans, animals, or fish and other aquatic
life; which would in any manner adversely affect the flavor, color,
odor, or edibility of fish and other aquatic life, wildlife or
livestock; or which are otherwise detrimental to the designated
water uses specified in Section III.

B. Sewtft
l. MINIMUM LEVEL or TREATMENT

The minimum level of treatment required for sewage pnor to
discharge shall meet the following standards in addition to those
contained in Section V.A.

a. Biochemical Oxygen Demand (five day)

i. The arithmetic mean of the values for effluent samples
collected in a period of 30 consecutive days shall not ex-
ceed 30 milligrams per liter.

11 The arithmetic mean of the values for effluent samples
collected in a penod of 7 consecutive days shall not ex-
ceed 45 milligrams per liter.

b. Suspended Solids

i The arithmetic mean of the values for effluent samples
collected in a penod of 30 consecutive days shall not ex-
ceed 30 milligrams per liter

ii. The arithmetic mean of the values for effluent samples
collected in a penod of 7 consecutive davs shall not ex-
ceed 45 milligrams per liter

c. pH

The effluent values for pH shall be maintained within the
limits of 6.0 to 9.0.

d. Bacteria
Reduction of fecal coliform bacteria to such degree that (1)
during the months of May through October fecal coliform
density in the discharge does not exceed 200/100 ml as a
monthly geometric mean (based on not less than ten
samples per month), nor exceed 400/100 ml in more than
ten percent of the samples examined during a month, and
(2) during the months of November through April the den-
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sity does not exceed 1.000/100 ml as a monthly geometric
mean (based on not less than ten samples per month), nor
exceed 2,000/100 ml in more than ten pcrcsnt of the
samples examined during a month.

2 ALTERNATIVE TREATMENT

Notwithstanding the requirements of Section V.B. l(a), (b), and
(c). such facilities as oxidation ponds, lagoons and ditches, and
trickling filters shall be deemed to provide effective treatment
provided that the effluent does not cause a violation of the
states' applicable water quality standards, or these regulations.

C. Industrial Wastes, Toxic Wastes and Other Wastes
1. The treatment of Industrial Wastes. Toxic Wastes, and Other

Wastes prior to discharge shall be in accordance with Section
VA

2. In addition, a Net Discharge of the following toxic pollutants is
herebv prohibited:

a. Aldrin (1. 2. 3. 4. 10, lO-hexachloro-1. 4. 4a. 5. 8, 8a-
hexahydro-1. 4-endoo, 8-exo-dimethanonaphthalene)

b Dieidrin(l, 2, 3, 4. 10. lO-hexachloro-6. 7-epoxv-l. 4. 4a.
5. 6. 7, 8. 8a-octahvdro-1. 4-endo-5. 8-exo-dimethano-
naphthalene)

c DOT. including DDD and DDE
1. DDT means 1 . 1 . l-tnchloro-2. 2-bis tp-chlorophenvl)

ethane and some o. p -isomers

2. DDD (TDE) means 1. I-dichloro-2. 2-bis
(p-chlorophenyl) eihane and some o. p -isomers

3. DDE means 1, l-dichloro-2, 2-bis <p-chlorophenyl)
ethylene

d. Endrin (1, 2. 3. 4. 10. lO-hexachloro-6. 7-epoxv-l. 4. 4a.
5. 6, 7. 8. 8a-octahydro-l, 4-endoo. 8-endo-dimethano-
naphthalene)

e. Toxaphene - a material consisting of technical grade
chlorinated camphene having the approximate formula of
Ci0H|oClg and normally containing 67-69 percent
chlorine by weight
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f. Benzidine - the compound benzidine and its salts as iden-

tified by the chemical name 4, 4-diammobipheny!

g. Polychlorinated Biphenyls (PCB) - a mixture of compounds
composed of the biphenyl molecule which has been
chlorinated to varying degrees

D Residue! from Potable Water Treatment Plants
The use of controlled discharge for Residues from Potable Water
Treatment Plant processes of sedimentation, coagulation and filtra-
tion mav be authorized provided that as a minimum the discharge
meets all the requirements of Section IV. A. and V.A.

VI. MIXING ZONE DESIGNATION
A. A Mixing Zone shall be deemed to exist for each discharge. When re-

quired, the specific numerical limits for any Mixing Zone shall be deter-
mined on a case by case basis, and shall include considerations for ex-
isting uses, linear distance (i.e., length and width) from the point of
discharge, surface area involved, and volume of receiving water within
the defined zone.

B. Conditions within the Mixing Zone shall not be injurious to human
health, in . event of a temporary exposure.

C. Conditions within the Mixing Zone shall not be lethal to aquatic life or
wildlife that may enter the zone.

D The Mixing Zone shall be free from substances attributable to Sewage.
Industrial Wastes, Toxic Wastes, Other Wastes. Cooling Water, or
Residues from Potable Water Treatment Plants in quantities which:

1. Settle to form sludge deposits;

2. Float as debris, scum, or oil;
3. Contaminate natural sediments so as to cause or contribute to a

violation of:

a appropriate stream criteria and parameter levels outside the Mix-
ing Zone, or

b. any condition of the designated uses of the water;

4. Impart a disagreeable flavor or odor to flesh of fish or other aquatic
life, wildlife or livestock which ore consuneu by men and which ac-
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quire such a flavor because of passage through or ingesuon of the
waters from the Mixing Zone.

E. The Mixing Zone shall be located so as not to interfere significantly with
migratory movements and passage offish, other aquatic life and wildlife
No waste discharge related to the Mixing Zone shall, outside the limits
of the Mixing Zone, interfere with potable water supply intakes, bathing
areas, reproduction offish, other aquatic life and wildlife; or adversely
affect fish or aquatic life normally inhabiting waters prior to addition of
waste discharged; or result in any other violations of appropriate stream
criteria and parameter levels relating to the designated use at or above
critical nver flow as shown in Appendix A.

VII. ADDITIONAL TREATMENT
In order to protect the public health or the uses specified in Section III.
such higher degrees of treatment or reduction in waste loads may be
determined to be necessary by the Commission after investigation, due
notice and hearing.

VIII. LIMITATION
Nothing contained in these regulations shall be construed to limit the
powers of any state signatory to the Compact to promulgate more
stnngent catena, conditions and restrictions to further lessen or prevent
the pollution of waters within its junsdiction.

I.. VARIANCE
A. The Commission may grant a variance from the provisions in Section V

of these regulations, in accordance v,nh the following procedures, pro-
vided that the uses set forth in Section III are maintained:

1. The burden of proof is upon the applicant to assure that the uses set
forth in Section III are maintained;

2. Prior concurrence of the state where the applicant's discharge is
located and those states) which may be affected must be obtained;

3. The specific reasons for the variance shall be clearly stated in writing;

4 Such additional information shall be provided to the Commission as
it may request.

B. A variance may be granted for a period not to exceed the life of the ap-
plicable discharge permit; the applicant may apply for a variance
renewal prior to the expiration of the permit.
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Tests or analytical determinations to determine compliance or non-
compliance with the Standards of Treatment, stream criteria and
parameter levels established hereby shall be made in accordance with ac-
cepted procedures such as those contained in the most recent edition of
(a) Standard Methods for the Examination of Water and Wastewater prepared
and published jointly by the American Public Health Association
(APHA), American Water Works Association (AWWA), and Water
Pollution Control Federation; (b) Annual Book of ASTM. Standards Pan 31
— Water published by the American Society for Testing and Materials;
(c) 40 CFR 136 — Guidelines Establishing Tat Procedures for the Analysis of
Pollutants by the U.S Environmental Protection Agency; or (d) by such
other methods as are approved by the Commission equal to or superior
to or not available within methods in documents listed above, provided
such other test methods are available to the public.

XI. SEVERABILITY CLAUSE
Should anv one or more of the Pollution Control Standards hereby
established or should any one or more provision of the regulations
herein contained be held or determined to be invalid, illegal or unen-
forceable, for any reason whatsoever, all other Standards and other pro-
visions shall remain effective and shall be construed, applied and
enforced as if the invalid, illegal or unenforceable language had not been
included.

APPENDIX A
CRITICAL FLOW VALUES

Rjver Reach

From

Pittsburgh
Montgomery
Willow Island
GaJlipolis
Greenup
Meldahl
Me Alpine
L'ruomown
Smith! and

To

Montgomery Dam (MP 32.4)
Willow Island Dam (MP 161.
Gallipolis Dam (MP 279.2)
Greenup Dam (MP 341.0)
Meldahl Dam (MP 436.2)
McAJpineDam(MP605.8)
L'niontown Dam (MP 846.0)
Southland Dam (MP 918.5)
Cairo Point (MP 98 1.0)

Critical Flow
in cfs*
4.800

8) 5.800
6.800
8.500
9,800

11.000
13.000
18.800
46,300

Minimum 7 day. 10 year low How based on calculations
by the US. Corps of Engineers

iemDrr 13 . >*4 ftrvnton
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APPENDIX B

ConceniraiiofU of total Ammonia N which contain an un-ioni/ed ammonia concentration of 0.05 mg/l NHj

pll 67 6.1 6.9 70 71 72 71 74 75 76 77 78 79 HO 81 82 83 84 0) 86 87 88 19 90 91 92 V.)

oo*-*
CO
CO

5 11 2 105 84 <
6 121 98 78 <
7 112 89 7 I
8 112 10 5 8 4 6 6
9 120 96 76 61 <

10 112 89 71 57 <
II 11 2 105 84 66 53
12 121 96 76 61 48
11 112 89 71 57 45
14 132 105 84 66 53 42
15 121 96 76 61 48 18
16 112 19 71 57 45 16
17 132 105 14 66 51 42 14
18 121 98 78 62 49 19 11
19 I I 2 8 9 7 1 5 7 4 5 1 6 2 9
20 112 105 84 66 51 42 14 27
21 121 98 78 62 49 19 11 25
22 115 92 71 58 46 17 29 21
21 115 10 ft 85 68 54 41 14 27 22
24 126100 80 61 1 40 12 26 20
25 118 94 75 59 7 18 10 24 19
26 115 108 85 68 54 1 14 27 22 17
27 126100 80 61 51 0 12 26 20 16
28 I I 8 94 75 59 47 8 1 0 2 4 1 9 15
29 110 87 70 55 44 5 28 22 18 14
10 102 82 65 52 41 11 26 21 17 11

>6
i2 <
S 7 <
1 1 t
18
15

18
16
14

It
n
J 5
M
? 1
ro

9
7
6
5
4
3
2
1 (
1 (

S 3
IV
15
1 2
II
6

1
9
7
4
1
1
0
g
7
6
5
4
1
2
1 (
0 (
O (

19 t
1.9 (

12
19
16 .
14 i
11 i
29

2.4
2 3
! 1
9
8
7
6
5
4
3
2
1 C
0 C
0 II

)9 I
)8 (1
18 C
17 (1
)7 C

14
1

(9
7
4

S.I

9
8
7
6
.5
4
3
2 I
1 1
0 1
0 (
9 (

18 I
18 1
17 (
17 I
6 1

16 (
16 (

27 2 1
Z.5 20
2 1 8
21 7

9 6
8 5
7 4
6 2
5 2
4 1
2 0
2 09
1 09
0 08

)9 07
).V 0.7
)8 07
)8 06
17 06
17 0.5
)6 05
)6 05
)5 04
)5 04
).5 0.4
)4 04

7 14 II 09 07 06 05 04 01 01 02
6 11 10 08 07 05 04 04 01 02 -
5 12 09 07 06 05 04 01 01 02
4 II 09 07 06 05 04 01 01 02
2 10 08 06 05 04 01 01 0.2 -
2 09 07 06 05 04 01 01 02
1 09 07 06 05 04 01 01 02
0 08 06 05 04 01 01 02 —

09 07 06 05 04 01 01 02
09 07 06 05 04 01 01 02
08 06 05 04 01 01 02 -
07 06 05 04 0.1 01 02
07 06 05 04 01 01 02
07 05 04 04 0.1 02 —
06 05 04 01 01 02
06 05 04 01 01 02
05 04 04 01 02 —
05 04 01 01 0.2
0.5 04 01 01 0.2
04 04 01 02 -
04 03 01 02
04 01 01 02
04 0.1 02 02
01 0.1 02 -
01 01 02
0.1 0.2 02

i II ISM «..,,.H
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MAMMALS OF JEFFERSON COUNTY

Species Known From
— Jefferson County Region

Didelphidae
Pidelphis Virginians

Soricidae
Sorex longirostris
Cryptotis parva
Biarina brevicauda

Talpidae
Scalopus aquaticus

Vespertilionidae
Myotis Keeni
M. lucifugus
M. sodalTs
M. grisescens
Lasionycteris noctivagans
Pipistrellus subflavus
Lasiurus cinereus
L. boreal is
Nycticeius humeralis
Plecotus refinesqueii
Eptesicus fuscus

Procyonidae
Procyon lot or

Mustelidae
Mustela frenata
M. vison
Mephitis mephitis

Canidae
Vulpes vulpes
Urocyon cinereoargenteus

Felidae
Felis rufus

Sciuridae
Marmota monax
Tamias striatus
Sciurus caroltnensis
§1 r"ger

Giauconys volan>
Castor canadensis

Common Name Status*

Virginia opposum

Southeastern shrew
Least shrew
Short-tailed shrew

Eastern mole

Keen's myotis
Little brown myotis
Indiana myotis
Gray myotis
Silver-haired bat
Eastern pipistrelle
Hoary bat
Red bat
Evening bat
Rafinesque's big-eared bat
Big brown bat

Raccoon

Long-tailed weasel
Mink
Striped skunk

Red fox
Grey fox

Bobcat

Woodchuck
Eastern chipmunk
Eastern gray squirrel
Eastern fox squirrel
Southern flying squirrel
Beaver

PR
PR
PR

PR
PRV
PRl

PR
PR
PR
PR
PR
PR
PR

R
PNR
R

PR
PR

PNR

R
R
PR
R
PR
PR

Habitatb
Preference

WE,F

WR
WR

WR,B

WR,WE,C
WR,WE,C
WR,WE,C

C.WE
WR,U

WE,WR,C
W,WR
W,WE
W,U
C,U

WE,U

W.WE.B

WE,B
SA

B,F,WE

WE.F
W

W,B

WE,F
W,WE

W
W,WE
W,WR

SA

J-l



LEE 001
00134,3

MAMMALS OF JEFFERSON COUNTY
PAGE TWO

Species Known From
Jefferson County Region

Cricetidae
Reithrodontomys humilus
Peromyscus leucopus
P. maniculatus
Ochrotomys nuttalli
Neotoma floridama
Synaptomys cooperi
Microtus pennsylvanicus
M. pinetorum
M. ochrogaster
Ondatra zibethicus

Zapodidae
Zapus hudsonius

Muridae
Mus musculus
Rattus norvegicus
R. rattus

Leporidae
Sylvilagus floridanus
S. aquaticus

Cervidae
Odoco ileus Virginian us

Common Name
Habitatb

Status* Preference

Eastern harvest mouse PR F
White-footed mouse R WE,B
Deer mouse PR B,F
Golden mouse PR W
Eastern woodrat PNR R,W
Southern bog lemming PR F,B
Meadow vole PR F
Woodland vole R F,WE,W
Prairie vole R F,B
Muskrat R SA

Meadow jumping mouse

House mouse
Norway rat
Black rat

Eastern cottontail
Swamp rabbit

White-tailed deer

PR2)

R
PR
PR

R
PNR2)

R

W R , F

F,U
U
u

B,WE,U
W R

W,F

a)

b)

R - Resident, present on site during 1979.
PR - Possible resident - suitable habitat available.
PNR - Probably not present, although known from study region.

1) U.S. Department of Interior, Fish and Wild l i fe Service, 1979.
List of Endangered and Threatened Wildlife and Plants.
Federal Register, January 17, 19797.

2) Stephens, et al., 19779. Peripheral species.

W - Woodland
WE- Woodland edge
F - Field, open spaces
WR - Wooded rpiarian, moist lowland woods
B - Brushland
C - Caves
U - Urban: buildings - attics
SR - Semi-acfuatic, riparian
R - Rocky slopes

Source: U.S. Army Corps u! £ngin?ers, 1980
J-2
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BIRDS COMMON TO THE AREA NEAR

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

Common Nsiv.e

1. Common Crackle
2. American Robin
3. Indigo Bunting
it. Mourning Dove
5. Cardinal
6. Gray Catbird
7. Bluejay
8. Eastern Meadowlark
9. Red-winged Blackbird

10. Field Sparrow
11. Starling
12. Common Yellowthroat
13. Green Heron
14. Rufous-sided Townee
15. Yellow-billed Cuckoo
16. Yellow-breasted Chat
17. Common Crow
18. Common Flicker
19. Bobwhite Quail
20. American Kestrel

Other

Scientific Name Sigh tings

Quiscalus quiscula 235
Turdus migratortous 166
Passerina cyanea 150
Zenaidura macroura 119
Cardinalis cardinalis 90
Dumetella carolinensis 66
Cyanocitta cristata 54
Sturnella magna 48
Agelaius phoenicus 42
Spizella pusilla 37
Sturnus vulgaris 36
Geothlypis trichas 31
Butorides virescens 27
Pipilo erythrophthalmus 27
Coccyzus americanus 25
Icteria virens 25
Corvus brachyrhynochos 23
Colaptes auratus 18
Colinus virginianus 16
Falco sparverius Ik

200

Relative Frequency

16.2
11.5
10.4
8.2
6.2

3.7
3.3
2.9
2.6
2.5
2.1
1.9
1.9
1.7
1.7
1.6
1.2
1.1
1.0

13.8

Total

Source; U. S. Corps of Engineers, 1980

1,746 100.0
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CHEMICAL AND BIOLOGICAL TOXICITY OF THE CRITICAL CONTAMINANTS

Lead

Pharmacokinetics

Kehoe (1961) showed that, in adults, eight percent of dietary lead is absorbed.
Alexander et al.. (1973) showed that in children aged three months to 8.5 years,
absorption was approximately 50 percent. Similar absorption characteristics were
noted in rats by Forbes and Reina (197U).

Six and Coyer (1970 and 1972) observed that low dietary levels of calcium and iron
and high fat levels increased the absorption of lead in laboratory animals. Ziegler
(1978) observed a similar inverse relation between dietary calcium and lead
absorption in human infants.

Once absorbed, lead is carried in blood as the dibasic phosphate or
glycerophosphate and deposited in the skeleton as the poorly soluble tribasic
phosphate. Barry (1975) showed that following long term exposure, 95 percent of
the absorbed lead is deposited in the skeleton in adults and 72 percent in children.
The remainder is localized in soft tissues, including the blood, where it is found
primarily in the erythrocytes. Only when lead is present in relatively high amounts
does a significant portion remain in the plasma.

In most species, including man, biliary excretion of lead predominates over urinary
excretion (Cohen, 1970; Rabinowitz, et al., 1973).

Acute Effects

The effects of lead poisoning are detectable on the hematopoietic system at lower
levels of exposure than any other organ or system. Piddington and White (1974)
showed that lead interferes with heme synthesis by one of two actions. It may act
by inhibiting heme synthetase, • the -enzyme that incorporates iron into
protoporphyrin IX (a precursor of heme), or lead may block the entry of iron into
the mitochondrion. In either case,, herne .production is decreased, leading to

I.-V
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decreased hemoglobin production. A decrement in hemoglobin production is
detectable at blood lead (referred to as PbB) levels of 50 ug/dl in adults (Tola et
al., 1973) and 40 ug/dl in children (Betts et al., 1973).

Chronic Effects

Renal injury is most often observed after high level exposure to lead. Initial signs
may include tubular damage, manifested by aminoaciduria, which was found by
Clarkson and Kench (1956) to be uncommon at PbBs less than 70 ug/dl. Continued
exposure may lead to decreased glomerular filtration, a progressive disease, found
by Morgan et al., (1966) to occur at relatively low, 50 ug/dl, blood lead levels.

Lead may induce profound effects on the central nervous system. Landrigan and
Baker (1976) showed that nerve conduction velocity slowed at PbBs of 50 ug/dl
when no signs of neuromuscular involvement were apparent. Continued exposure
may lead to lead palsy, manifested by muscle weakness, fatigue and paralysis.
Usually the most active muscle groups are affected first. Degenerative changes
occur in the motorneurons and their axons, affecting the upper limbs of adults and
the lower limbs of children first . Subtle neurobehavioral effects appear to occur in
the 40-80 ug/dl PbB range. More serious effects rarely occur at levels less than 80
ug/dl (Chisolm, 1968) and are usually higher, with a mean of 328 ug/dl reported in
children (NAS, 1972). In children, exposure to lead occassionally produces
progressive mental deterioration. Motor skills and speech slowly deteriorate and
they may exhibit severe behavior disorders. The World Health Organization (WHO,
1977) noted the possibility of noticeable brain dysfunction in children at PbBs of 50
ug/dl.

Reproductive/Teratogenic Effects

McClain and Becker (1975) injected lead intraperitoneally in rats and noted
teratogenic and embryotoxic effects. High lead concentrations (250 mg/1) in
water, when administered to pregnant rats caused delayed fetal development and
fetal resorption :but no teratologic effects (Kinimel et ai., 1976). There are no
references to teratologic effects in man; however, stillbirths and miscarriages
were reported among women working in Irad traces in tne late 19th and early 20th
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centuries. Lancranjan et al., (1975) reported an increased incidence of
teratospermia (abnormally-shaped sperm) among men working in lead storage
battery factories.

Mutagenic Effects

There was no significant excess of chromasome damage in cultured leukocytes
obtained from cows accidentally poisoned with a mixture of heavy metals; toxic
levels of lead were detected in liver and kidneys (IARC, 1972).

Carcinogenic Effects

An epidemiologic study of the causes of death among people exposed to high levels
of lead revealed no increase in malignant neoplasms (Selander and Cramer, 1970).
Cooper (1978) studied causes of death among lead-exposed workers and concluded
that there was no consistent association between cancer incidence and length of
employ or exposure. Kang (1980) looked at the same data and concluded that there
was a correlation between lead exposure and excess cancer mortality. Zollinger
(1953) showed that lead-induced renal tumors in rats receiving lead acetate
subcutaneously for up to 9.5 months. Azar (1973) confirmed these studies and
observed that males were more susceptible and that a dose-response relationship
existed. Despite evidence that some forms of lead are carcinogenic in some
experimental animals, the International Agency for Research on Cancer considers
the evidence to be of dubious significance with regard to man (IARC, 1972).

Arsenic

Pharmacokinetics

Absorption of arsenic depends on its chemical form and physical characteristics.
Generally, the more soluble compounds are absorbed more readily than the less
soluble ones. Greater than 3' percent of inorganic trivalent arsenic taken orally is
absorbed and less than 5 percent is found in the feces (Ray-Bettley and O'Shea,
1975). Mappes (1977) reported that insoluble triselinide, wnen token oraliy, passes
through the gastrointestinal tract with negligible absorption.
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Absorbed arsenic undergoes in vivo transformation to dimethylarsinic acid which

may be considered a dextoxified form. Charbonneau et al., (1978a,b) showed that
in dogs, both erythrocytes and the liver are involved in the dimethylation and
transport of the dimethylated forms. Braman and Foreback (1973) analyzed the
arsenic in urine of four human volunteers. Two-thirds of the total arsenic was
dimethylarsinic acid and 17 percent was pentavalent inorganic arsenic. Trivalent
inorganic arsenic and methylarsonic acid each were present at 8 percent.

Mappes (1977) showed that 69-72 percent of the daily intake of arsenic in a human
volunteer appeared in the urine. Most stored arsenic is found in skin, hair, teeth,
bone, and nails. Of soft tissues, Kadowaki (1960) found that in man, heart, kidney,
liver, and lung contained the highest levels of arsenic. Brain had levels somewhat

below other soft tissues.

Acute Effects

Webb (1966) showed that at least 78 enzymes from a wide variety of species are
inhibited or inactivated by trivalent arsenic. The mechanism appears to be through

the formation of arsenic-sulfide bonds, especially in oxidative enzymes involved in
mitochondrial respiration.

Fowler et al (1977) demonstrated that pentavalent arsenate interferes with
phosphate transport and phosphorylation. A competitive replacement of inorganic
phosphate by arsenate causes an uncoupling of the mitochondrial oxidative

phosphorylation.

Clinically, acute arsenic poisoning due to ingestion causes gastrointestinal

disturbances, throat constriction, difficulty swallowing, violent abdominal pain,
vomiting, and diarrhea (Buchanan, 1962). Severe hypotension reflecting damage to

the muscular system and death from cardiac failure may result. Trivalent arsenic

is regarded as more acutely toxic than the pentavalent form with an estimated

human lethal dose of 70-180 mg (Vallee et al., 1960).
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Chronic Effects

Long term arsenic poisoning may affect the peripheral nervous system, the
hematopoietic, cardiovascular, hepatic, and integumentary systems. Clinically,
symptoms may include numbness and tingling of extremities, bone marrow injury,
commonly aplastic anemia, myocardial toxicity including ventricular fibrillation,
renal failure, copperlike pigmentation of the eyes; and the development of white
bands across nails of hands and feet.

Teratogenic/Reproductive Effects

Golden hampsters, when injected with sodium arsenate produced offspring with a
range of developmental malformations including anencephaly, rib malformations,
and cleft lip and palate (Perm et al., 1971). Similar results were noted by Hood et
al., (1977) in mice receiving sodium arsenate via both oral and intraperitoneal
routes.

Mutagenic Effects

Petres and Hundeiker (1968) and Petres et al., (1970) reported chromasome
breakage in human leukocyte cultures after short term in vitro exposure to sodium
arsenate in cultures obtained after long term exposure to arsenical compounds m
vivo. The National Academy of Science (1977a) concluded that arsenic compounds
have caused chromasome damage in a number of biological systems suggestive of a
possible role in chemically induced mutagenesis.

Carcinogenic Effects

Tseng (1968) found a dose-response relationship between exposure to arsenic via
drinking water and skin cancer prevalence in Taiwan. Similar health responses
were reported in Chile (Borgono and Greiber, 1972), Argentina (Bergogho, 1964),
and Germany (Denk et al., 1969). The Taiwan experience was used by ERA to
estimate lifetime cancer risk levels. Assuming a lifetime exposure occurring from
the consumption of two liters of water and 6.5 grams of f i sh and shellfish p«jr day,
a level of 2,200 ug/1 arsenic corresponds to the 10'6 risk level, leaning, drinking
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for a lifetime increases one's risk of acquiring cancer to one additional case in a
population of one million exposed individuals.

Benzene

Pharmacokinetics

Inhalation is the most frequent route of benzene exposure in man. Toxic effects in
humans have in the past been attributed to a combined inhalation and dermal
exposure, although studies by Conca and Maltagliati (1955) with humans failed to
prove that benzene was being absorbed percutaneously. Benzene primari ly
accumulates in the fa t ty tissue and bone marrow. The blood, liver, and kidney also
contain significant amounts of benzene with the spleen, lungs, and brain containing
lesser quantities.

The biotransformation of benzene occurs in the liver. Lutz and Schlatter (1977)
showed that the metabolites of benzene appear to be bound covalently to residual
protein of liver, brain, kidney, spleen, and fat in mice. The degree of binding is
dose dependent and increases in both liver and bone marrow upon repeated
exposure. Benzene appears to bind covalently with DNA in liver nuclei. This
offers a model for the study of the mechanism of benzene toxicity and/or
carcinogenesis in bone marrow.

Exhalation is the major route of excretion of unchanged benzene. Benzene toxicity
in humans is usually caused by the inhalation of ambient air containing benzene
vapors. Following cessation of exposure, the body burden is decreased either by
exhaling benzene or by metabolism.

Acute Toxicity

A single exposure concentration of 66,000 mg/m3 (20,000 ppm) commercial
benzene has been reported to be fatal in man within 5-10 minutes^9). Acute
benzene poisoning is characterized by nausea, vomiting, irregular heart beat,
dissiness, headache, and loss of consciousness'^'. Death is usually a res'ilt of
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cardiovascular collapse. In cases of acute poisoning, inflammation of the
respiratory tract, hemorrhages of the lungs, congestion of the kidneys, and cerebral
edema have also been observed. The TLV-TWA for benzene is presently 10 ppm
with a STEL of 25 ppm (ACGIH, 198<0.

Chronic Toxicity

Benzene is a known hematoxin. In man, it is casually related to pancytopemia and
acute mycloblastic leukemia. Pancytopenia is a decrease in the major circulating
formed elements in the blood: erythrocytes, leukocytes, and thrombocytes.

Aplastic anemia may be related to the use of benzene-containing adhesives in the
shoe making industry. Aksoy, et al., (1967b; 1971) showed that the incidence of
aplastic anemia declined following replacement of the adhesive with a benzene-
free substance. Benzene levels in air to which the workers were exposed were in
the range of 150 to 650 ppm.

A study of printing workers exposed to benzene in concentrations ranging from 71
ppm to 1,060 ppm for three to five years revealed a significant incidence of
hematological abnormalities. These included anemia, macrocytosis, and
thrombocytopemia. Recovery from these hematological disorders was
demonstrated following substitution of benzene with other solvents (IARC, 1981).

Doskin (1971) showed that the effects in occupationally-exposed groups to
relatively low concentrations of benzene (10 ppm to 40 ppm) for less than a year
produced mild hematological effects. Mild thrombocytopenia was the most
common abnormality observed with mild anemia. Also reported were
lymphocytosis and bone marrow hypercellularity.

Altered immune function has been reported in both man and animal. Studies of
workers exposed to benzene, but not seriously intoxicated by benzene, showed a
decrease in complement levels of IgG and IgA. Studies on mice have demonstrated
that the administration of benzene inhibits the function of B- and T- lymphocytes,
while levels of IgM increased. This may explain why many benzene-intoxicated
individuals readily succumb to infection^^.
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Synergism and/or Antagonism

The interaction of benzene with other solvents, such as toluene, alters the rate of
benzene metabolism. Benzene toxicity is prevented by the co-administration of
toluene, which inhibits benzene metabolism. This is because benzene and toluene
are oxidized by many of the same hepatic enzyme systems (EPA, 1980).

Mutagenicity

In a study by Simon, et al., (1977), benzene did not show mutagenic activity in the
Salmonella typhimusium/microsome in vitro assay. However, it has shown
mutagenic activity in man and animals.

Benzene is a mitotic poison, producing a reduction in DNA sythesis in animal bone
marrow cells in vitro and in cultured human cells. A significant increase in
chromosomal aberrations in blood, bone marrow, and in the lymphocytes has been
demonstrated by Doskin (1971) in humans and animals exposed to benzene at levels
that caused hemotoxicity. Such abnormalities will persist long after the cessation
of benzene exposure. It is not known whether occupational exposure to benzene at
levels not producing overt hematological effects is capable of causing chromosomal
abnormalities.

Teratogenicity

Some organic solvents (cyclohexane, carbon tetrachloride, chloroethane, and
toluene) have been shown to produce congenital malformations in experimental
animals (Casarett and Doull, 1980). The reported pancytopemia seen in workers
exposed to toxic levels suggest the possibility that benzene could adversely affect
the cells of a developing embryo. Pregnant mice that were administered benzene
subcutaneously (3 mg/kg body weight) on day 13 of gestation produced fetuses with
cleft palate, agnathia, and micrognathia. No other external visible defects were
found in this study by Watanabe and Yoshida (1970).

Inhalation studies performed on animal models have proved too inconclusive to
either refute or confirm that benzene is a teratogenic hazard. The effect of
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benzene on male and female ferti l i ty, preimplantation, parturit ion, and lactation
also needs to be evaluated.

Carcinogencity

Doskin (1971) noted that animal data do not presently support conclusively the view
that benzene is leukemogenic. This is probably due to the difference in metabolism
between the animal model and man. Despite negative results from animal data,
the evidence that benzene is a leukemogen for man is overwhelming. Workers
exposed to benzene vapors of 150 to 210 ppm for up to 28 years (mean exposure =
11 years) had a high incidence of leukemia and Hodgkins disease (IARC, 1981).

An epidemiological study conducted on workers exposed to benzene in the
manufacturing of a rubber product demonstrated convincingly an etiologicai
implication of benzene as a leukemogen. A statistically significant (P 0.002)
excess of leukemia was found in this cohort when compared with two control
groups: the general American population, and another industry not using benzene.
There was a five-fold increased risk of leukemias and a ten-fold increased risk of
myelocytic and monocytic leukemias combined. The environment of the workers
was not contaminated with any other solvent other than benzene (IARC, 1981).

Also reported in association with benzene exposure have been lymphosarcoma,
reticulum cell sarcoma, and multiple myeloma.

Chromium

Pharmaco kinetics

The analysis of the movement of chromium through various body pools and the
determination of the turnover rates of these pools are complicated by several
factors. Firstly, different chromium compounds will exhibit different kinetic
characteristics in the body. Additionally, one chemical species of chromium can be
transformed into another in the body, for instance, as by the reduction of Cr (VI) to
Cr (III). Chromium, like other metals, circulates in the plasma primarily in a
bound, nondiffusahle form (Mertz, 1969). The high a f f in i ty of Cr (III) for the iron-
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binding protein sideophilin reflects the fact that this protein provides the normal
mechanism of chromium transport to the tissues.

The half-life of plasma chromium is relatively short, and cells tend to accumulate
the metal to levels higher than that present in the plasma. This accumulation
results from the trapping of chromium compounds which penetrate the cells in the
hexavalent form and then react with cell constituents. Inside the cell, the Cr ( V I )
will be reduced to Cr (III). In man, the highest concentrations of chromium are
found in the lungs. The pulmonary levels tend to rise with age as the chromium
content of other tissues fall. The lung obtains most of its chromium from the air,
not from oral loads. Pulmonary chromium does not come into equilibrium with
other body pools.

The majority of chromium is excreted in the urine.

Acute Effect

Changes in pulmonary dynamics have been observed among chromium
electroplating workers (Bovett et ai., 1977). The major effects of chromium on
respiratory passages consist of ulceration of the nasal septum with subsequent
perforation, and chronic rhinitis and pharyngitis. Forty-three to 85 % of chromate
plant workers exposed to concentrations of hexavalent chromium of 1 mg/m^ were
observed to have nasal septal perforations. Level of 68 ug /m^ Cr (VI) was found to
cause irritation to the eyes and throats of workers in a chromate producing plant.
Other symptoms of acute exposures to dust or mist include: coughing and
wheezing, headache, eyspnea, fever, and weight loss. Tracheobronchial irritation
and edema persist after other symptoms subside (Sittig, 1985). The present TLV-
TWA for chromium metal is 0.5 mg/m^.

The effects of chromium compounds on the skin have been recognized for over a
century. The two major effects are the ulcerative changes of the skin developing
from contact with various compounds of Cr (VI) and the development of allergic
contact dematitis.
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Chromium is an essential element for sugar and fat metabolism. The e f fec t s of
exposure to low levels may be beneficial in deficiency states. The amounts
necessary to cause toxic effects are much higher than those to correct
deficiencies. The LD50 for Cr (III) intravenously is 10 mg/kg body weight exceeds
by at least ^ orders of magnitude the dose needed to relieve impairment of glucose
tolerance in chromium-deficient rats (EPA, 1978).

Chronic Effect

Dogs exposed to chromium (in the form of K2CrO^) for four years at a level of 0.<*5
mg/1 in drinking water increased the chromium concentrations in the liver and
spleen. However, no significant pathological changes occurred with such exposure
in man. A concentration of 0.^5 mg Cr/1 did not lead to any overt effects in four
cases of prolonged human exposure (Anwar et al., 1961).

Mutagenicity

Soluble chromates of sodium, potassium and calcium stimulated mutagenesis in E-
coH (Venitt and Levy, 1974).

Recently, it had been demonstrated that compounds of chromium possess the
ability to cause clastogenesis and mutations. Both Cr III (as CrCl3) and Cr (VI) (as
K 2^207) produced morphologic changes in tertiary cultures of mouse fetal cells

(Rafetto et al., 1977). Interestingly, hexavalent chromium caused more extensive
chromosomal aberrations than did trivalent chromium. The transformation
freqi-ency of similar adenovirus in Syrian hamster cells was elevated by calcium
chr ornate.

There is little doubt that chromates can cause mutations and cell transformations.
However, in the presence of liver enzymes or gastric juice (but not lung enzymes)
chronates lose their mutagenic activity.
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Teratogenicity

Sufficient data does not exist to make an evaluation of teratogencity.

Carcinogenicity

Rats injected intramuscularly once weekly for 20 weeks with calcium chromate
(total dose 19 mg) developed a significant number of invasive spindle cell and
pleomorphic cells at the injection site, none of which metastisized. The mean time
of tumor appearance was 323 days. No tumors developed in control groups (Roe
and Carter, 1969).

Mice receiving 5 ppm chromic acetate in drinking water for life did not show more
tumors than control mice. Rats receiving a 5 ppm level of chromic acetate given
in drinking water until death did not significantly increase the incidence of tumors.

The only well documented evidence of cancers associated with chromium exposure
in humans involves the lungs. Industrial exposure vastly exceeds that attributed to
food, water and air under normal conditions. Chromate workers who were followed
over a period of 24 years had an excess lung cancer rate of 8.5. Excess incidence
of all other cancers was only 1.3 (Taylor, 1966).
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HEALTH EFFECTS OF IRON AND MANGANESE

Manganese

The principal toxic effects associated with manganese have been reported fronn
occupational exposure to dusts and fumes. The effects, neurological in nature
resembling Parkinonism, have not been reported fronn oral ingestion in man or
animal (von Oittinggen, 1935). To protect human health, EPA has established
threshold limit values for the occupational setting of 5 mg/m^ for dusts and 1
mg/m3 for manganese fumes.

The main reason for limiting manganese concentrations in drinking water is to
prevent aesthetic and economic damage. Manganese produces a brownish color in
laundered goods and imparts an objectionable taste in water. Domestic complaints
generally arise when manganese levels exceed 150 ug/1, well above the EPA
Secondary Drinking Water Maximum Contaminant Level of 50 ug/1 (U.S. EPA,
1979). Manganese is present as a trace element in foods with human intake
estimated to be approximately 10 mg/day (Sollman, 1957).

Iron

Like manganese, the principal toxic e f fec t s associated with iron stem f rom
occupational exposure to iron dusts and fumes (Sax, 1979). To protect human
health, TLV's of 5 mg/m^ for iron oxide fumes and 1 mg/m^ for iron salts, have
been established.

Iron is similar to manganese in imparting objectionable tastes and causing
discoloring of laundry and plumbing fixtures. The taste threshold for iron is above
the level which produces staining (50 ug/l) (EPA, 1979) The EPA-established
Secondary Drinking Water Maximum Contaminant Level of 300 ug/1 was set to
minimize objectionable effects and has no tr-xico'iogical significance. Diets
typically contain 7 to 36 mg/day of iron with an average of 16 mg/day (Sollman,
1957).
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December 14, 1984
IT COBPOBAT10N

Project No. 848028

Mr. John Gilbert
environmental Engineer
U.S . Env irotmental Protect ion Agency
26 West Street, Glair Street
Cincinnat i , OH 45268

D r a f t Letter Report
Lees Lane Landf i l l - Gas Collect ion and Contro l System Evalua t ion

Louisvi l le , Kentucky

Dear Mr. Gilbert:

IT Corpora t ion ( IT) has completed the engineering evaluation of the Lees
Lane Landf i l l Gas Collection and Control System. This letter report
con ta ins a desc r ip t ion of the work performed and the resul ts of the
sur f i c ia l engineering investigation and laboratory analyses of the air
samples obtained at the si te.

It should be noted that our invest igat ion, as well as our interpretat ion
of the resu l t s , was made based on a s u r f i c i a l examina t i on , on ly , of the
gas collection and control system.

Field Invest igat ion

The f i e l d i n v e s t i g a t i o n of the gas col lect ion and con t ro l sys tem was
conducted on November 13, 14, and 15, 1984. The f ield investigation was
d i r ec t ed toward an assessment of the overall phys ica l condit ion of the
system components and an evaluation of the overall system e f f i c i ency .

Our finding! relative to the gas collection and cont ro l system are as
follows:

• Gas Extraction Wells - A total of 31 extract ion
wells , spaced on 100-foot centers (-3,000 feet)
were found (Figure 1).

Each ext rac t ion well has been placed at about a
45-degree angle, as a la teral , off the main
header pipe. As shown in Figure 1, each extrac-
tion well consis ts of the fol lowing components:
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- A four-inch gas extraction well with a stopcock
valve (sampling port) located on the well pipe
cap.

- A ball valve with operating nut used for
adjusting the airflow in the well. Each ball
valve assembly consists of a valve box and a
polyvinyl chloride (PVC) pipe sleeve. The
valve can be adjusted by turning the operating
nut with a valve wrench.

- A one-inch PVC sampling and testing pipe about
six inches long. This one-inch pipe is part of
a two-inch PVC pipe which extends to the
Lateral pipe.

- A four-inch-diaoeter PVC moisture trap pipe.
In the majority of cases, one moisture trap is
located between every two extraction wells.
This is true for Wells Nos. 1 through 20 and 23
through 31. No moisture trap was found between
Wells Nos. 20 and 21 and there are two moisture
traps between Wells Nos. 21 and 22 located just
outside the blower house. Figure 1 shows the
location of these traps. The moisture traps
appear to be constructed on the main header
pipe rather than as a lateral.

• Well System Conditions - The field inspection of
tne gas collection and control network indicates
chat, in general, the system is in poor and in-
operative condition. The following additional
general conditions were noted during the
inspection:

- Vegetation has overgrown many of the well sys-
tem components making them difficult to locate.

- Many of the system components were covered with
dirt and had to be dug out to obtain access to
the service box lids and well system
components.

- Many of the service box lids are missing and/or
broken.

- The ground has subsided around many of the
wells, especially the extraction wells and
moisture traps.
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- Many of the concrete collars around the service
boxes have sunk below ground, are listing
severely, or have subsided two Co three feet.
This listing of the concrete collars made it
very difficult and, in some cases, impossible
to remove the extraction well and/or moisture
trap caps for inspection and testing.

- Many of the PVC sleeves inside the valve boxes
are filled with dirt and dead vegetation.
This, in some cases, has made the valve operat-
ing nut inaccessible. Water is standing in
some of the valve boxes.

- Some of the wells and moisture traps have been
broken off below ground. Some of this damage
appears to have been caused by subsidence and
some by vandals. Vandals have also broken
other parts of the extraction well system,
including some of the sampling ports and stop-
cocks Located in the extraction wells. Vandals
have also indiscriminately shot holes in the
blower house doors.

In additio*^ to these general observations, a
detailed examination of each well system was
made. The findings of this inspection are dis-
cussed in Table 1 .

Main Header - The inspection indicated the main
header appears to be blocked, plugged, or broken
between Wells Nos. 13 and 14 and between Wells
Nos. 26 and 27. This is evidenced by the suction
(reduced air pressure over the pipe surface) that
exists at the moisture traps located along the
main header. For example, high suction exists at
the moisture trap between Wells Nos. 13 and 14
even though the pipe is broken off below
ground. There is no suction at Well 13 or the
moisture trap between Wells Nos. 12 and 13.

A similar situation exists at Well No. 26. The
moisture trap between Wells Nos. 26 and 27 is
pulling suction, however, there is no suction
existing at Veil 27 or the moisture trap between
Well* Nos. "27 and 28.
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• Blower System - As was previously mentioned, the
blower building has been vandalized. The en-
closed area houses the blower system components,
including blower, blower motor, valves, piping,
and ancillary equipment. The blower system com-
ponents, overall, appear Co be in good condi-
tion. The flexible sleeves on the intake lines
have been taped to prevent or reduce leaks at
these connections. The vent room, an uncovered
area adjacent to the enclosed portion, houses the
electrical and alarm system components and the
exhaust stack.

• Well Testing - In addition to the inspection of
the system, tests were conducted on a number of
the functioning wells to determine pressure and
air flow velocities at the extraction wells and
at the moisture traps. This was done to confirm
the well system design criteria. Knowing the
internal diameter of the pipe, the airflow
velocities were used to calculate the flow
rates. Wells Nos. 13 through 28 were tested.
See Table 2.

It should be noted, t"he caps from many of the
wells could not be removed for testing.

To determine air flow velocities at the
extraction wells and moisture traps, a Kurz air
velocity meter was used. It should be noted that
to obtain the most accurate readings, the air
flow velocity probe should be placed in the pipe
and perpendicular to the flow of air. Since the
pipes were below ground surface, this was not
possible and the probe had to be held at slight
angles to the pipe to obtain a reading. It is
felt, however, that this procedure of having to
hold 'the probe at an angle did not significantly
affect the accuracy of the readings.

To determine the pressure at the extraction wells
stopcock valve, a Dwyer manometer was used.

Data Analysis and Evaluation

The resMlts and findings of our in-estigacion and testing
indicates the following:

M-4



LEE 001

001370
Mr. John Gilbert 5 December 14, 1984

• The July 30, 1979 (Revised August 6, 1979) Design
Report prepared by SCS Engineers (SCS) and sub-
mitted to the Jefferson County Department of
Public Works (County) described the gas col-
lection and control system as consisting of a
total of 21 extraction wells spaced on 150-foot
centers. The SCS design drawings, on the other
hand, show the system as it was found, which is
31 total extraction wells spaced on 100-foot
centers.

• Because of lack of maintenance, subsided ex-
traction wells, subsided moisture traps and
vandalism, the gas collection and control system
is in a rather poor and inoperative state. For
example, Extraction Wells Nos. 1 through 13 and
27 through 31 are not operating. Extraction
Wells Nos. 14 through 26 appear to be oper-
ating. Simply, based on this ratio of working to
nonworking wells, it is estimated the system
efficiency is less than 50 percent and possibly
more Like 42 percent efficient.

In the interpretation of our findings, it appears
the main header has undergone structural damage
becween Extraction Wells Nos. 13 and 14 before
the moisture trap and also between Wells Nos. 26
and 27 but just after the moisture trap, since
the moisture trap sounds like it is pulling
suction.

Based on the results of the testing as shown in
Table 2, it appears the system design criteria
including an air flow rate of 25 cubic feet per
minute (cfm) and a well head design pressure of
2.5 inches of water have been met or exceeded.
As shown in Table 2, the only air velocity
reading, which when calculated, was below the 25
cfm design value was at the one-inch diameter
sampling and testing pipe at Well No. 15. The
value would be questionable since the test pipe
wai difficult to access with the air velocity
probe.
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All pressure readings are either equal to or
exceed the extraction well design pressure.

A strong suction exist* at the blower house.
Readings taken from the two vacuum gauges located
on the intake lines in the blower house were -34
inches water and -30 inches water for the two
main north and main south header sections, re-
spectively. The exhaust pressure was almost
+3 inches water.

Gas Monitoring in Extraction Wells and Pumphouse

The extraction wells identified as inoperational through visual inspec-
tion and engineering design criteria were used for the gas monitoring
program. The wells selected for the monitoring program covered the
entire site and are identified in Table 3:

Extraction Well No. 3 - Southern Tract
Extraction Well No. 7 - Central Tract
Extraction Well No. 9 - Central Tract
Extraction Well No. 31 - Northern Tract
Pumphouse Building - Door

To evaluate the effect of the recovery system, the concentration of
methane and organic vapors in extcaction wells were determined under the
following conditions:

• Gas recovery system operational (blower on)

• Gas recovery system off (blower off), overnight
prior to the collection of any data.

Methane Monitoring

Methane concentrations in all selected extraction wells were determined
using MSA Gasscope Model 62S, combination explosimeter, and methane-
meter. The instrument was calibrated against methane and the con-
centration* read directly as a percent by volume. The methane readings
in these wells was determined by inserting the probe two feet into each
of the one-inch pipes (identified as the sampling port). The results
are presented in Table 4.

High initial methane concentration of 46 to 48 percent was recorded in
Extraction Well No. 3 located in the Southern'Tract. Overnight shutoff
of the blower system did not show any significant change in methane con-
centration of 38 percent. A strong sewer-like odor at the well head was
persistent and unaffected 'ly blower operation. Slight changes in
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methane concentrations, 30 to 34 percent and 4 to 11 percent was
observed in Extraction Wells Nos. 7 and 9 located in the Central Tract
with the on and off blower conditions. Septic-like odors were also
noticed in these wells and were also unaffected by the blower.

A progressive drop in methane concentration from Extraction Wells Nos. 3
to 9 possibly reflects the proximity of these wells to the pumphouse,
although a broken valve box and main header between Extraction Wells
Nos. 13 and 14 located in the Central Tract may be partially responsible
for the comparatively lower methane concentrations observed in
Extraction Wells Nos. 7 and 9.

No detectable concentrations of methane or sewer odor could be found at
Extraction Well No. 31 located in the northern tract even with the
blower running. Presence of water was noticed in the control valve pipe
of this well and there may be a direct connection to the main header
which may be creating a barrier to methane migration causing an un-
detectable methane concentration.

Organic Vapor Monitoring

As shown in Table 3, the extraction wells used for methane monitoring
were also used for organic vapor monitoring. The exhaust system
evaluation consisted of air quality monitoring downwind of the pump-
house. The monitoring program was similar to that outlined by the
National Institute of Occupational Safety and Health (NIOSH) Pand CAM
Method 127 and involved the collection of known volumes of air samples
using a sampling pump and charcoal sorption tubes followed by gas liquid
chromatographic analysis. In the present program, MSA C-210 and Gillian
HFS-11 3 UT portable battery operated air sampling pumps were used. The
sampled charcoal tubes were analyzed for six.indicated compounds (Table 5)
selected from SCS Engineering report (1979).

Concentrations of volatile organics in the extraction wells and adjacent
to the pumphouse and the effect of the blower system are shown in Tables
6 and 7. A Limited number of indicator compounds in trace quantities
could be identified in these samples (please see attached chromatograms
in Appendix A). Many unidentified large peaks were present in these

(^Selected from "Data Summary Monitoring of Lees Lane Landfill," June
to December 1978. Performed by SCS Engineers; Report Submitted to
Jefferson County Department of Public Works, Loui.svi I le, Kentucky,
1979.
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chroaatograms; therefore, all the peaks exceeding a concentration of
1 ppm were computed against benzene and their concentrations reported.

Trace concentrations of dichloroethane, along with 11 unidentified Large
peaks for various organics totaling 47 pp«, were present in Extraction
Well No. 3. A slight change in total organic vapor concentration of
25 ppm was noticed, following the shutdown of the blower. Similar
observations were made for Extraction Well No. 7 located in the Central
Tract. Extraction Wells Nos. 9 and 31 located in Central and Northern
Tracts, respectively, showed only trace concentrations of organic
volatile compounds and the data could not be used to evaluate these
wells though it seemed these wells were unaffected by the blower
operation. Insignificant amounts of organic vapor present adjacent to
the puophouse were not affected by the blower operation.

Dangerously high concentrations of methane and organic vapors are
present in the wells located on the Southern Tract and southern portion
of the Central Tract. The monitoring data from wells located in this
area shows the organic vapor concentrations are not affected by the
blower operation indicating a total failure of the extraction system in
these regions. Due to the lack of monitoring data at Well No. 31 in the
Northern Tract, operational efficiency could not be established; how-
ever, the engineering evaluation suggests the well to be inoperational.

Recommendations

The emphasis in these preliminary recommendations is on corrective
actions and possible design alternatives and actions that may improve
the condition, increase the efficiency of the existing system or
possibly act as a solution in itself to the methane migration problem.
These action items have been included where, in our opinion, their
implementation would have substantial benefit. Based on the
investigation and the evaluation of the data, the following preliminary
recommendations are included for your consideration:

• There should b« a definitive determination made
as to the condition of the buried (main header)
pipe. This is especially important in the area
around Well No. 13 and Well No. 26. These two
areas are the suspected locations along the main
header that appear to have some structural damage
to the header.

• Repair and/or replace broken piping components,
subsided areas around pipes, tilting concrete
collars, and service boxes.
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• Replace m i s s i n g and/or broken service box lids.
Any replacement of service boxes and l ids should
include the type w i t h locking lids.

• Clean the d i r t out of service boxes and out of
valve boxes so that valve operat ing nu t s are
accessible for adjustment of the air f low in the
well.

• Repair and/or replace broken or missing stopcock
valves .

• Post the p r o p e r t y against t respassers , h u n t e r s ,
and/or shooters.

• A f t e r repai r and/or replacement of the system,
provide a s ecu r i t y fence around the system.

• Occas iona l ly m o n i t o r selected wells to determine
the p resence a n d / o r c o n c e n t r a t i o n s of methane and
organ ic vapors.

Once the condi t ion of the bur ied header pipe and other system components
are known, the cos t s a s s o c i a t e d w ^ t h repair can be developed along w i t h
other a l t e rna t ives .

• The a l t e r n a t i v e s can then be t ho rough ly evaluated
to de te rmine i f there are f e a s i b l e and p rac t i ca l
a l c e r n a c i v e s tha t could be used alone or Ln con-
j u n c t i o n w i t h the ex i s t i ng gas c o l l e c t i o n and
c o n t r o l s y s c e m on the s i te . The p o s s i b l e other
a l te rna t ives include the following addit ional
methods of co l lec t ing and c o n t r o l l i n g gas
movement such as:

- Slurry Wal l - T h i s is a t rench excava t ion
f i l l e d w i t h a bentoni te /so il mix tu re . A s lur ry
wal l would p rov ide an impermeable ba r r i e r to
gas m i g r a t i o n . This a l te rna t ive d i s c u s s i o n
assumes the s l u r ry wal l would be c o n s t r u c t e d
only in the areas along Wells Nos. 1 through 13
and 27 through 31, al though it could be ex-
tended s l ight ly fur ther or even constructed
along the e n t i r e route of the e x i s t i n g well
network depending on the need and costs.
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- Synthetic Membrane - This is similar to a
slurry wall in that a synthetic liner provides
a barrier to the migration of methane. Syn-
thetic membranes can also be used at building
structures to prevent the upward migrating gas
into the buildings.

- Venting Wells - Venting wells are approximately
two-feet diameter wells spaced on predetermined
centers. The wells are filled with sand or
gravel. This alternate assumes the wells would
be placed along the same lines as the existing
wells. This alternate could also be used in
conjunction with a slurry wall.

- Ventilation Trench - A ventilation trench is a
trench excavated into the fill material and
filled with sand or gravel. This alternate can
be used by itself or in conjunction with a
slurry wall or synthetic liner barrier. A
possible modification to the use of ventilation
trench is to include a collection pipe(s) in
the gravel trench and connect the pipe to the
existing blower network or to a separate unit
to actively remove methane.

- Ventilation Blanket - This is the construction
of a sand or gravel blanket over a portion of
the top of the fill to allow gas to escape at
an area of higher permeability than the soils
confining the waste material at the sides of
the fill. This higher permeability blanket
allows the gas to migrate upward and escape the
fill at the surface rather than migrate hori-
zontally through the soil.
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We crust this report provides a sufficient data and information base
which can be utilized in making decisions relative to the course of
future work. If a question arises, please contact us at your
convenience.

Very truly yours,

Frederick H. Beat t ie
Senior Pro jec t Engineer

Vinod K. Srivastava
Project Scientist

FHB:VKS:scs
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EXISTING CONDITIONS
GAS COLLECTION AND CONTROL SYSTEM

• Well No. 1

- Service box lids exist for 1, 2, and 4.

1 Sampling and testing pipe is in good condition. No suction.

2 Ball valve operating nut is accessible.

3 Extraction well pipe and cap are in fair condition. The
stopcock is broken off the pipe cap. Water is standing in
service box.

4 Moisture trap is in good condition. No suction.

• Well No. 2

Service box lids exist for 1, 2, 3, and 4.

1 Sampling and testing pipe is in good condition. No suction.

2 Water in service box. Ball valve operating nut is not
accessible.

3 Extraction we '_' pipe, cap, and stopcock are in good
condition. N^ suction at stopcock.

4 Moisture trap is in good condition. Concrete collar tilted
and sinking slightly and service box lid will not go on.
There is a septic odor coming from pipe.

• Well So. 3

Service box lids exist for 1, 2, 3, and 4.

1 Sampling and testing pipe is broken off in service box. No
suction.

2 Valve box is in good condition, but valve operating nut is not
accessible.

3 Extraction well has dirt in service box. Stopcock is in good
condition. No suction at the stopcock.

M-J3



LEE 001

IT COBPOBATION

001373
TABLE I

(Continued)

4 Moisture trap concrete collar is sinking and tilting
slightly. No suction.

• Well No. 4

- Service box lids exist for I, 2, 3, and 4.

1 Sampling and testing pipe is in good condition. No suction.

2 Valve box tilted and cannot see valve operating nut.

3 Extraction well has dirt and dead vegetation in service box.
Stopcock is in good condition. No suction at the stopcock.

4 Moisture trap concrete collar is sinking and tilting slightly
and service box lid will not fit. No suction.

• Well No. 5

Service box lids exist for I, 2, 3, and 4.

1 Sampling and testing pipe is in good condition. No suction.

2 Valve box is in good condition and valve operating nut is
accessible.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. No suction at the stopcock.

4 Moisture trap concrete collar has sunk below ground and ser-
vice box lid does not fit. No suction. There is a septic
Ddor coming from the pipe.

• Well No. 6

- Service box lids exist for 1, 2, 3, 4.

1 Sampling and testing pipe is in good condition. No suction.

2 Valve box has dirt in it and valve operating nut is not
accessible.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. No suction at the stopcock.

i Moisture trap is itx good condition.. No suction.
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• Well No. 7

Service box lids exist for 1, 2, and 3.

1 Sampling and testing pipe is in good condition. No suction.

2 Valve box has water standing in hole and operating nut is not
accessible.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. Water is standing in service box. No suction at the
stopcock.

4 Moisture trap pipe and cap are broken off. The concrete
collar is tilted slightly, and the service box lid is
broken. The hole is open and there is a septic odor coming
from the hole. No suction.

• Well No. 8

Service box lids exist for 1, 2, 3, and 4.

1 Sampling and testing pipe is in good condition. No suction.

2 Valve box is in good condition and valve operating nut is
accessib le.

3 Extraction well pipe is in good condition. The stopcock is
broken off of the pipe cap. No suction at the stopcock.

4 Moisture trap pipe is in good condition. Concrete collar
around service box is sinking and tilting, and because of
this, the service box lid does not fit properly.

• Well No. 9

- Service box lids exist for I, 2, 3, and 4.

1 Sampling and testing pipe is in good condition. No suction.

2 Valve box is in good condition and valve operating nut is
accessible.
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(Continued)

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. No suction at tht stopcock.

•

4 Moisture trap pipe is in good condition. Concrete collar
around service box is tilting slightly. Mo suction.

• Well No. 10

- Service box lids exist for 1, 3, and 4.

1 Sampling and testing pipe is in good condition. No suction.

2 Valve box tilted and water is standing in the four-inch-
diameter PVC sleeve pipe. Valve operating nut is not access-
ible.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. Concrete collar around service box is sinking and
tilting slightly. No suction at the stopcock.

4 Moisture trap pipe is in good condition. Concrete collar is
sinking and tilting and service box Lid does not fit proper-
ly. No suction.

• Well No. II

Service box lids exist for 1, 2, 3, and 4.

1 Sampling and testing pipe is in good condition, but it is
buried in the service box.

2 Valve service box is tilted and there is dirt and dead
vegetation in the pipe. The valve operating nut is not
accessible.

3 Extraction well has subsided about one foot. Stopcock and
well cap is in good condition. No suction at the stopcock.

4 Moisture trap pipe is in good condition. Concrete collar has
sunk slightly. No suction.
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• Well No. 12

- Service box Lids exist for I, 2, and 3.

1 Sampling and testing pipe is broken off at the increaser
collar.

2 Valve box has dirt in hole and operating nut is not
accessible.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. No suction at the stopcock.

4 Moisture trap pipe is broken off about 2'-6" below ground.
The area around the pipe has subsided approximately l'-6".
No suction at pipe.

• Well No. 13

- Service box lids exist for 1, 2, and 3.

1 Sampling and testing pipe is in good condition. There is dirt
in service box and the service box is sinking slightly. No
suction.

2 Valve box is in good condition and valve operating nut is
accessib le.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. The well has subsided and there is no suction at the
stopcock valve.

4 Moisture trap pipe is broken off about three feet below
ground. The hole is open and high suction exists at the pipe.

• Well No. 14

- Service box lids exist for 2.

1 Sampling and testing pipe is in good condition.

2 Valve box appears to be in good condition, but operating nut
is not accessible.
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3 Extraction well has sunk about two feet. The area around the
well has subsided; however, the pipe and cap appear to be in
good condition. The stopcock on the extraction well cap is
broken off. There is suction at the stopcock.

4 Moisture trap pipe is in good condition. The concrete collar
is tilted slightly.

• Well No. IS

- There are no service box lids for this well system.

1 Sampling and testing pipe is in good condition. High suction
exists at this pipe.

2 Valve box appears to be in good condition. There is dirt in
valve box sleeve and the operating nut is not accessible.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. There is suction at the stopcock.

4 Moisture trap pipe and cap are in good condition. High
suction exists at the pipe.

• Well No. 16
4

- There are no service box lids for this well system.

1 Sampling and testing pipe is in good condition. High suction.

2 Valve box is in good condition; there is dirt in valve box
sleeve and operating nut is not accessible.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. There is suction at the stopcock.

4 Moisture trap pipe has subsided about six inches.

• Well No. 17

- There are no service box lids for this well system.

1 Sampling and testing pipe is in good condition. High suction.

2 Valve box in good condition and operating nut is accessible.
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3 Extraction well pipe, cap, and stopcock are in good condi-
tion. There is suction at the stopcock.

4 Moisture trap pipe in good condition. High suction exists at
the pipe.

• Well No. 18

Service box lids exist for I, 2, and 3.

1 Sampling and testing pipe is in good condition. High suction.

2 Valve box is in good condition, but operating nut is not
accessible.

3 Extraction well has subsided about one foot and the stopcock
is broken off. High suction exists at the pipe.

4 Moisture trap pipe and cap are in good condition. High suc-
tion exists at the pipe.

• Well No. 19

- There are no service box Lids for this well system.

1 Sampling and testing pipe is in good condition.

2 Valve box is in good condition. There is dirt in the valve
box and valve operating nut is not accessible.

3 Extraction well has subsided about two feet and the stopcock
has been broken off. A determination could not be made as to
whether there was any suction present at the well head.

4 Moisture trap has sunk slightly. There is high suction at the
pipe.

• Well Mo. 20

- There are no service box lids for this well system. All are
missing.

1 Sampling and testing pipe has sunk into the larger diameter
PVC collar. The cap could not be taken off for testing.
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2 Valve box has dirt and dead vegetation in it and valve operat-
ing nut is not accessible.

3 The extraction well pipe, cap, and stopcock are in good
condition. The well has subsided about one foot.

4 No moisture trap was found between Wells No. 20 and 21.

Well No. 21

- A service box lid exists for 3.

1 Sampling and testing pipe is in good condition.

2 Valve box is in good condition and valve operating nut is
accessible.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. There is a suction at stopcock.

4 Moisture crap is located just outside blower building. Could
not get cap off to test the suction, but could hear it drawing
air.

Well No. 22

Service box lids exist for 1, 2, and 3.

1 Due to a tilt in the service box the sampling and casting pipe
is up against the side of the service box and the cap could
not be taken off.

2 Valve box is in good condition, but there is dirt and dead
vegetation in the hole and the operating nut is not
accessible.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. There is a suction at the stopcock.

4 Moisture trap pipe and cap are in good condition. There is
high suction at the pipe.
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Well No. 23

- Service box lids exist for 1, 2, and 3.

1 Sampling and testing pipe is in good condition. High suction.

2 Valve box is in good condition and operating nut is
accessible.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. There is suction at the stopcock.

4 Moisture trap pipe and cap are in good condition. High suc-
tion exists at the pipe.

• Well No. 24

- Service box Lids exist for 1, 2, and 3. They are laying in the
subsided area of No. 2 and 3.

1 Sampling and testing pipe is in good condition. The service
box is filled with dirt. High suction exists at the pipe.

2 Valve box and area around valve box has subsided.

3 An area of about three feet diameter and three feet deep
around extaction well has subsided. Extraction well pipe has
sunk about two feet and there is a suction existing at the
stopcock valve. When the stopcock valve is in the closed
position, it leaks slightly.

4 Moisture trap pipe is in good condition and high suction
exists at the pipe.

• Well No. 25

Service box Lids exist for 3 and 4.

1 Sampling and testing pipe is in good condition. High suction
exists at the pipe.

2 Valve box is in good condition, but operating nut is not
accessible. There is dirt and dead vegetation in the valve
box sleeve pipe.
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Extraction well pipe and cap are in good condition. Stopcock
.^ is broken off, but there is a slight suction at the hole in

the cap.

4 Moisture trap pipe is in good condition; however, the service
box has tilted and the inside edge of the service box is up
against the pipe cap and the cap cannot be taken off. in
putting an ear to the top of the pipe, it sounds like it is
pulling suction.

Well No. 26

- Service box lids exist for I and 3.

1 Sampling and testing pipe is in good condition, but service
box is full of dirt and the pipe was buried.

2 Valve box is in good condition, but operating nut is not
accessible.

3 Extraction well pipe, cap, and stopcock are in good condi-
tion. The service box is sinking slightly. There is a
suction at the stopcock.

4 Moisture trap pipe and cap are in good condition; however, the
concrete collar and service box have tilted enough so that the
pipe cap cannot be removed. It sounds like it is pulling
suction.

Well No. 27

Service box lids exist for I and 2.

1 Sampling and testing pipe is in good condition. There is no
suction at the pipe.

2 Valve box is in good condition and valve operating nut is
accessible.

3 Extraction well pipe and cap are in poor condition. The area
around pipe and the pipe have subsided and stopcock is broken
off. There is no suction at stopcock valve.

4 Moisture trap pipe is broken off three feet below ground
surface. There is no suction at the pipe.
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I'ids exist for 1,2, and 4.

1 Sampling and testing pipe is in good condition, but no suction
exists at the pipe.

2 Valve box is in good condition and operating nut is access-
ible.

3 Extraction well pipe is in poor condition. The area around
the pipe and the pipe have subsided slightly, the stopcock is
broken and there is no suction at the hole in the cap.

4 Moisture trap pipe is in good condition; however, area around
pipe has subsided. There is no suction at the pipe.

• Well No. 29

Service box lids exist for 1 and 2.

1 Sampling and testing pipe is in good condition. No suction.

2 Valve box is in good condition. There is dirt and dead vege-
tation in the -\pe sleeve and the operating nut is not access-
ible. Valve ojx pipe has sunk slightly.

3 Extraction well pipe is in poor condition. The service box
has sunk and is filled with dirt and the pipe will have to be
dug out. There is no suction at the pipe.

4 Moisture trap pipe is in good condition. The concrete collar
has tilted and sunk slightly. No suction exists at the pipe.

• Well No. 30

- Service box lids exist for 2 and 3.

1 Sampling and testing pipe is in good condition. There is no
suction at the pipe.

2 Valve box is in good condition and operating nut is
accessible.
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3 Extraction well pipe, cap, and stopcock are in good condi-
tion. There is a slight positive pressure (possibly methane
gas) existing at the stopcock.

4 Moisture trap is in poor condition. The pipe and service box
have sunk and there is no cap on the pipe. There is no suc-
tion at the open pipe.

• Well No. 31
- There are no service box lids for this well system. All are

missing.
1 Sampling and testing pipe has the cap missing. There is no

suction at the pipe.

2 Valve box is in good condition, but operating nut is not
accessible.

3 Extraction well concrete collar is tilting and sinking
slightly and the stopcock valve is broken off the cap. There
is no suction at the pipe.

Legend:
1 One-inch-diameter sampling and testing pipe.

2 Valve box and valve assembly.

3 Extraction well.
U Moisture Crap.
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RESULTS OF WELL SYSTEM TESTING

PRESSURE
(inches water)

Well No. 13
1
3
4

Well No. 14
1
3
4

Well No. 15
1
3
4

Well No. 16
1
3
4

Well No. 17
1
3
4

Well No. 13
1
3
4

Well No. 19
1
3
4

Well No. 20
1
3
4

AIR FLOW AIR FLOW
VELOCITY RATE
(fpm) (cfn)

™

" ™

1,300 102.7

—

"

2,100 12.6
-

5,000 395

*

"

—

— ™

6,500 513

*

— "

7,200 569

™
—

^

^

•

-20.5

-4.5

-4.2

-3.5
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Well No. 21
1
3
4*

Well No. 22
1
3
4**

Well No. 23
1
3
4

Well No. 24
1
3
4

Well No. 25
1
3
4

Well No. 26
1
3
4

Well No. 27
1
3

AIR FLOW
VELOCITY

(fpm)

-
-
™

-
-

5,000

-
1 ,100
5,500

-
1 ,200
5,000

-
-

4,500

-
-
—

-
-

AIR FLOW
RATE
(cfm)

—
—
—

—
—
395

-
87
435

—
95
395

•

*

356

*

-

"

*

•

PRESSURE
( inches water)

-3.5

-3.5

-3.2

>-23.0

-2.5

- 1 2 . 2
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( f p t n ) (cfa)

W e l l No. 23
1
3
4

*Moisture crap Located south of well, just outside of blower house.

**Moisture trap located north of well, just outside of blower house.

Legend:
I One- inch-diameter sampling and testing pipe.
3 Extraction well - four-inch-diameter Schedule 80 pipe internal

diameter 3.826 inches; A • 0.079 square feet.
U Moisture trap - four-inch-diaraeter Schedule 80 pipe internal

diameter 3.826 inches; A " 0.079 square feet.
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METHANE/ORGANIC VAPOR MONITORING LOCATIONS
LEES LANE LANDFILL

METHANE^5 AND ORGANIC VAPORS**)

SAMPLING POINT LOCATION

ORGANIC VAPORS

SAMPLING POINT LOCATION

Head, Extraction Well 3

Head, Extraction Well 7
Head, Extraction Well 9

Head, Extraction Well 31

Southern Tract
Central Tract
Central Tract

Northern Tract

East door of the South end of

pumphouse building pumphouse

(downwind}

'* Methane reading determined using portable MSA Gasscope Model 62S.

Air samples were collected using portable battery-operated sampling pumps
and charcoal sorption tubes.
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METHANE CONCENTRATION IN EXTRACTION WELLS

METHANE CONCENTRATION*1> I BY VOLUME

EXTRACTION WELL NUHBER/LOCATION BLOWER 0N BLOWER OFF

46-48<2) 3_
3, Southern Tract »° •**»

•tn 34,, e.«r.i tt...
9, Central Tr«ct

Nn ^31, Northern Tract wu

(l)Determined at two feet depth in 1-inch pipe (sample port) using MSA
Gasscope Model 62S, calibrated for methane.

(^Duplicate readings.
0>0etermined during sampling operations.
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001395 TABLE 5
INDICATOR VOLATILE ORGANIC COMPOUNDS

SELECTED FOR EXTRACTION WELL MONITORING^

Benzene
Dichloroethane (both 1,1 and 1,2 isomert)

Ethyl benzene
Heptane
Toluene
Xylenes

Source: SCS Engineers, Inc. (1979)
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TABLE 6
,(1)

oo
H*
CO

CONCENTRATION*" OF INDICATOR VOLATILE OKGAN1CS
IN EXTRACTION WEL

* VOLAT
LLS<2>

BLOWER ON BLOWER OFF

I
u<

ANALYTICAL
PARAMETER WELL NO.

3

benzene

Dichloroethane^) 016

WELL NO.
7

0.75

0.62

WELL NO.
9

0.038

0.014

WELL NO. WELL NO. WELL NC
31 3 7

0.019 - 0.18

0.015 0.054

Ethylbenzene

Heptane
ToIuene
Xylenes
Unknown Peaks
Concentrat ion(5)

11

47

1.3

3

7.2

0.44

I I

25 2.1

0.044

WELL NO.
31

0.053

.0

ppm.
s were collected on the wellhead after the caps were removed.

(3).i_«i in«iicates none detected. Detection Limits: All compounds <O.OOI pp«
Xylenes <O.OI

(4)1,1 and 1,2 dichloroethanes computed together.
^Indicates number of u n i d e n t i f i e d peaks with concentrations >1 ppm computed against benzene.

O
O

o
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00139? TABLE 7

CONCENTRATION^ OF INDICTOR VOLATILE ORGANICS
IN THE VICINITY OF BLOWER HOUSE

ANALYTICAL
PARAMETERS

Benzene
Dichloroethmne
Ethylbenzene

Heptane
Toluene
Xylenei
Unknown Peaks

(3)

BLOWER ON

(2)

BLOWER OFF

0.006

0.058 0.003

ppo
(2)"_» indicates none detected.

and 1,2 dichloroethanes computed together.

Detection Limits: all compounds <0.001 ppm
xylenes <0.01 ppm.
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DESIGN CRITERIA

Bastd on the above data and evaluations, and 1n conjunction
wltn previous projects performed by SCS Engineers, tne following
design criteria were established:

1. Well depth • 5 ft below the bottom of the refuse.
2. Well boring diameter • 24 1n.

3. Well pipe diameter » 4 In.
4. Well spacing - 150 ft.

5. Flow rate « 25 cfm per well.

6. Pressure « -2.5 1n. of water at each well head.
Well depths should oe 5 ft below the bottom of the refuse.

D r i l l i n g through the l a n d f i l l floor ana into dry sand will allow
water in the refuse arouno the bore hole to drain. Otherwise,
water might collect in the well, reducing the well's efficiency by
tnat fraction of perforated pipe immerseo in water, xel1 boring
diameters are usually 24. 30. or 36 in. The larger the surface
area of the boring we! 1 ,. the greater the efficiency of the
extraction well. Twenty-four 1n. should be sufficient and wi l l
probably be more readily available and less costly than larger
diameters. A similar relationship exists between well pipe
diameters and extraction well efficiency! In adai ti.on, * In.
diameter pipe is less Hkely to have its perforation's clogged
with refuse or son since the perforated area is greater tnan
for a 2 in. diameter pipe.

The well spacing of 150 ft was dictated by a radius of influence
set at 75 ft. This figure and the flow rate per well (set at
25 cfm) were determined as a result of the pumping test data in
Table 7. As shown in that table, a flow of 25 cfm was sufficient
to generate a negative pressure of -0.10 at Probe IV-1A. Generally,
any type of detectable negative pressure 1s sufficient to indicate
a radius of influence. Thus, the 25 cfm rate generated a radius
of Influence of 100 ft. Increasing this flow rate to Increase tn«
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well spacing would have diminishing returns. Thus, the.design
flow was held at 25 cfm per well; the radius of influence was
set at 75 ft to allow some factor of safety. Pressure at the
well head was set at -2.5 1n. of water. This represents a safety
factor of 2.0 over the -1.25 1n. of water demonstrated by the
25 cfm flow 1n Table 7.
SYSTEM DESCRIPTION

The Lees Lane Landfill Gas Control System is outlined 1n
Figure 5. Complete facility design 1s outlined in the plans and
specifications submitted under separate cover. Notable components
of this system are described as follows:

1. Extraction Wells. A total of 21 wells spaced 150 ft on
center w i i i be installed along a 3300 ft line parallel %
to, and 75 ft inside the landfill property boundary.
Each well is to be a 24 1n. diameter hole drilled to a
depth 5 ft below the bottom of the refuse. (Thus,
total hole depth w i l l average 25 to 35 ft.) The bottom
5 ft of each hole will be backfilled with gravel and a
4 in. diameter PVC pipe (slotted on the bottom 15 ft)
inserted atop the gravel. The annular space around these
perforations w i l l be backfilled with gravel: the balance
of this space backfilled with alternate plugs of
bentonite, soil, sand, concrete, or refuse. Each well
will be of slip-joint construction to allow settlement.
The top of the well w i l l contain a sample port and clean-
out and be covered by a v a l v e box placed flush with the
ground. Latert's to connective headers w i l l include a
b a l l v a l v e ana port for sample collection and pressure
and velocity measurement.

2. Connective Headers. The header line will be approximately
3300 ft long and of 4 in. diameter PVC pipe. Headers
w i l l be completely under ground and coverea by at least
3 ft of cover. Header pipes w i l l be slooed at least
4 percent in the direction of gas movement to promote
condensate flow toward moisture traps. Header p i p e i
w i l l be snaked or z1g-zagged in header trenches to
allow for settlement and thermal expansion/contraction.
Snaking shall not exceed manufacturer's allowances.

3. Moisture Traps. Moisture traps w i l l be placed on the
header 11ne between every two extraction well laterals.
These will oe placed 1n a 24 in. diameter bored hole to
a depth of approximately 9 ft below the header pipe. They
will be fashioned predominantly of 2 and 6 in. PVC pipe.
The annular space around each moisture trap apparatus w i l l

N-3



LEE 001

001402

© EXTRACTION WELL.
— TRANSMISSION HEADERS

FACILITY

CHIC R I V E R

Figure 5.

L a n d f i l l Gas Control System Locatisr.
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be backfilled with gravel and topped with a clay plug.
Access to each moisture trap w i l l be provided via a
cleanout placed under a valve cover flush with the ground
surface.
Blower House. The blower housing will be a 14 by 30 ft
masonry block structure built on a slab. Approximately
2/3 of this facility w i l l be covered with a wood truss
roof. This enclosed area w i l l be completely secure and
win house the blower, flare arresters, and many other
appurtenances. The uncovered area w i l l also be secured,
but separate from the enclosed area. It will house tne
gas burner.

Blower and .Motor. Blower will be a Paxton Model C3-95
manufactured by Paxton Products, Inc., Santa Monica, »
California. This model 1s rated at 4.5 pslg or 6.75 in.
of Hg for the design flow of 550 cfm. The blower shaft
does not require outside fluids or air sealing systems.
A filter w i l l be Installed at the intake to tne blower
to prevent intrusion of solids and blower damage. The
blower motor w i l l be rated at 10 HP, 3-pnase, 60 Hz,
ana 35LJO RPM. unly one blower ana motor w i l l be i n s t a l l e d
and it w i l l oe sufficient for normal operations as well
as Increased flow up to laO percent of design. A back-up
blower and motor w i l l be on hana at all times and should
be ordered and delivered at the same time as the operating
blower/motor. The back-up blower/motor should not be
stored on-site as 1t would be v u l n e r a b l e to v a n d a l i s m ,
theft, or other damage. It should be stored in the
L o u i s v i l l e area at a facility of the County Department
of P u b l i c Works. Delivery times on these Paxton models
are reported by the manufacturer to be currently 6 to 3
weeks.
Otner 3lower House Appurtenances. Other notable blower
house appurtenances^include flame arresters, a drip trap,
and an explosion relief valve. Two flame arresters w i l l •
be installed, one on tne intake and one at the exhaust
end of the blowtr. Flame arresters w i l l be 6 in. nominal
size Varec Figure No. 53-81. Automatic drip traps w i l l
be Varec Figure No. 245. Explosion relief valves w i l l be
Varec Figure 700g-81, 6 1n. nominal size at 12 in,- water
column. All Varec products are manufactured by the Varec
Division of Emerson Electric Co. The manufacturer reports
that delivery times on these three products are d to 12
weeks for flame arresters, 3 to 4 weeks for automatic dris
traps, and 6 to 8 weeks for explosion relief valves.
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Gas Burners. A single 8 1n. waste gas burner win be used
for combustion of the exhausted gas. This burner win have
an automatic pilot Ignition and weather proof cover. The
burner 1s a Varec Figure No. 239a. The automatic p i l o t
Is t Vartc Figure No. 241. In order for the gas to bum,
the methane content 1n the exhaust must equal or exceed
the lower explosive l i m i t (5X). Pumping tests conducted
1n May 1979 were able to maintain methane at over 30
percent even at flows up to IsO cfm per well (versus the
25 cfm rate planned for this project). Thus, flame 1n
the burner should be maintained. If 1t Is extinguished,
the automatic pilot device (sustained by an external
propane source) w i l l relgnlte the exhuast 1f 1t contains
at least 5S methane. According to the manufacturer,
delivery times on waste gas burners are currently 8 to
10 weeks. %

Conversations nave been held wltn personnel from tne Air
Pollution Control Division. It was decided that this
burner would probably be sufficient to mitigate any
hazards posed by exotic gases such as vinyl chloride.
Additional testing to verify this fact may be needed
after system start-up.
Alarm System. An a u d i b l e alarm D e l l w i l l be Installed
at the blower nouse and set to sound whenever the differ-
ential pressure across the blower drops to or below 10 in.
of water. This detector system, tnen, w i l l sound for a
numoer of system failures i n c l u d i n g : (1) electrical
outage, (2) blower/motor failure, or (3) pipe rupture.
A sign should be mounted on the blower house wall indicating
wno to contact when 1t sounds. From previous experience
in the design of such systems, these controls should be
sufficient. It 1s over 300 ft from the l a n d f i l l to tne
nearest residences and w i l l take several days for gas to
move back into Riverside Gardens at e x p l o s i v e concentrations
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Use of Riprap for Bank Protection

Hydraulic Engineering Circular No. 11 June 1967

Prepared by the Hydraulics Branch, Bridge Division, Office of Engineering
and Operation*, Bureau of Public Roads, Washington, D. C. 20591
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In the following costing analysis, labor, material and equipment subtotals were
computed from prices and work crews recommended in the 1985 Means Site Work
Cost Data and 1983 Building Construction Cost Data manuals.

Total direct costs are determined by adding the subtotals, burden, labor and
materials. Burden (13% of labor subtotal) includes PICA, workmen's compensation,
unemployment insurance and builder's risk insurance. Labor (15% of labor subtotal)
includes administrative and overhead, and handling. Materials (10% of material
subtotal) includes mark-up on goods used.

"he total direct costs are then used to compute indirect costs, profit and the
;onstruction condition. The sum of these components equals the total field costs.
The indirect costs (75% of total direct labor costs) include supervision, travel,
utilities, communication, medical, supplies, data processing, bond premium
insurance, guard service, temporary off ice and storage, clerk, timekeeper, testing
and analysis, maintenance and clean-up. Profit is computed as 10% of the total
direct costs. Construction condition is based on the level of respiratory protection
used at the site. Since Level D is anticipated, the cost is figured as 15% of the
sum of total direct labor and total direct equipment costs.

The total field costs are used to compute health and safety, engineering and
contingency costs. Health and safety costs are determined by the total field costs
and range from 10% of total field costs, if the costs are $500,000 or less, to 4% of
total field costs if the costs are greater than $10,000,000. The engineering costs,
ranging from 3 to 20% of total field costs, are based on best engineering judgment.
The contingency costs are 20% of the total field costs. The total project costs are
determined by adding the health and safety costs, engineering costs and
contingency costs to the total field costs.
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POLICY ON FLOODPLAINS AND

WETLAND ASSESSMENTS
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•.iSMORANDUH
*

:?j£J£CT: Policy on Ploodplains and Wetland Assessments
for CERCLA Actions

FROM: William N. Hedeman, Jr., Director
Office of Emergency and Remedial Response

TO: Superfund Coordinators
Regions I-X

Response to releases of hazardous substances is often affected
by floodplain and wetland issues. The policy we are adopting in
regard to floodplains and wetlands is that Superfund actions mu*»t
meet the substantive requirements of the Floodplain Management
Executive Order (E.O. 11988), and the Protection of Wetlands
Executive Order (E.O. 11990), (see attached), and Appendix A of 40
CFR Part 6, entitled Statement of Procedures on Floodplain Management

) and Wetland Protection. The purpose of Appendix A of 40 CFR Part
6 is to set forth policy and guidance for carrying out the provisions
of Executive Orders 11988 and 11990.

For removal actions, the on-scene coordinator (OSC) should
consider, whenever possible considering the exigencies of the
situation, the effect the reponse action will have on floodplains
and wetlands. For remedial actions, a floodplain/wetlands
assessment must be incorporated into the analysis conducted during
the planning of the remedial action.

This memo discussess when a floodplains or wetlands assessment
should be prepared and the factors which should be considered
when preparing this assessment.

I, Background

A. Floodplains

Floodplains are relatively "flat areas or lowlands adjoining
the channel of a river, stream or water course which have been or
nay be covered by floodwater. A flood is a general and temporary
condition of partial or compete inundation of normally dry land
areas from the overflow of inland and/or tidal waters and/or the
unusal and rapid accumulation or runoff of surface waters from

\ any source. A tefetence to a floodplain should be accompanied by
-^ a modifier indicating the level of flooding, e.g. 100 year flood-

plain (one percent chance of flooding in any year).
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Order 11988 - Floodplain Management

Executive Order 11988 requires Federal agencies carrying out
their responsibilities to take action to reduce the risk Of flood
loss, to minimize the impact of floods on human safety, health
and welfare, and to restore and preserve the natural and beneficial
values served-by floodplains. To do this, Federal agencies must
evaluate the potential effects of any actions they may take in a
floodplain to ensure that their planning programs and budget
requests reflect consideration of flood hazards and floodplain
management, including the restoration and preservation of such
land areas as natural undeveloped floodplains. This order
emphasizes the importance of evaluating alternatives to avoid
effects and incompatible development in the floodplains, of
minimizing the potential harm to floodplains if the only practicable
alternative requires siting an action in a floodplain and providing
early and adequate opportunities for public review of plans and
proposals involving actions in floodplains.

B. Wetlands
•

Wetlands are land areas which, because of their frequent
inundation by surface or groundwater can support vegetative or '
aquatic life that requires saturated soil conditions. Wetlands
generally include but are not limited to swamps, marshes, bogs
and similar areas such as sloughs, pot holes, wet meadows, river
overflows, mud flats and natural ponds.

Executive Order 11990 - Protection of Wetlands

Executive Order 11990 requires Federal agencies in carrying
out their responsibilities to take action to minimize the
destruction, loss or degradation of wetlands, and to preserve
and enhance the natural and beneficial values of wetlands. The
order emphasizes the importance of avoiding undertaking new
construction located in wetlands unless there is no practicable
alternative to that construction, minimizing the harm to wetlands
if the only practicable alternative requires construction in the
wetland and providing early and adequate opportunities for public
review of plans and proposals involving new construction in
wetlands.

C. Stateaent of Procedures on Floodplain Management and Wetlands
Protection - Appendix A to 40 CRF Part 6

EPA has promulgated regulations implementing procedures on
the National Environmental Policy Act (NEPA) at 40 CFR P«rt 6.
Appendix A of Part 6 (Appendix A) deals with procedures on Floodplain
Management and Wetland Protection. The purpose of Appendix A is to
set forth Agency policy and guidance for carrying out the provisions
of Executive Orders 11988 and 11990.
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Appendix A provides that it is the intent of these Executive

Orders that, wherever possible, Federal agencies implement the
floodplains/wetlands requirement through existing procedures,
such as those internal procedures established to implement NEPA.
In those instances where ihe environmental impacts of a proposed
action are not significant enough to require an environmental
impact statement (EIS1 pursuant to section 102(2)(C) of NEPA, or
where programs are not ?>i )jec«" *o The requirements of NEPA,
alternative but equivalent: floodplain/wetlands evaluation and
public comment and notice procedures must be established. Further-
more, Appendix A prescribes the requirements for floodplain/wetlands
review of proposed EPA actions.

II. REMOVAL ACTIONS

Removal actions are exempt from compliance with Section
102(2)(C) of NEPA due to the fundamental conflict in statutory
purpose between EIS requirements and EPA's removal authority.
This conflict arises from the fact that it would be virtually
impossible for EPA to follow the lengthy EIS process and at the
same time expeditiously undertake removal actions. For the same
reasons, removal actions are not required to have alternative but
equivalent floodplain/wetlands assessments and public notice and
comment procedures. In view of the focus of removals on emergency
and near emergency situations, it is evident that the Agency's
removal authority would be seriously undermined if the Agency,
as a pre-condition to initiating removal actions, was required to
complete the equivalent of an EIS for floodplain and wetlands
evaluation.

However, as part of the preliminary assessment for removal
actions, the OSC or lead Agency should consider, whenever possible
considering the exigencies of the situation, the following:
whether or not the action will be located in or affect a floodplain
or wetland: the impact of the action on the floodplain or wetland;
the alternatives available; and measures to minimize potential
harm to the floodplain or wetland if there is no practicable
alternative to locating in or affecting floodplains or wetlands.
In the OSC's discretion, considering the exigencies of the circum-
stances, the OSC aay consult with the Regional 404 staff (under Clean
Water Act) when wetlands/floodplains are involved or suspected to
be involved*

For removal actions, a spokesperson will be designated by the
lead agency to inform the communities of actions being taken, to
respond to inquiries and to provide information concerning the
release. If the exigencies of the situation permit, the floodplain/
wetland measures mentioned above should be included in the
spokesperson's presentation.

v Q-3



LEE 001
-4-

001471
III. REMEDIAL ACTIONS

An EIS required by Section 102(2)(C) of NEPA is unnecessary
for remedial actions provided the Agency complies with, the
standards for a functional equivalent exception to the Eis
requirement. To comply with the functional equivalent exception
the agency must have expertise in environmental masters and meet
the following criteria. First, the agency's authorising statute
must provide substantive and procedural standards that ensure
full and adequate consideration of environmental issues. Second
the agency must afford an opportunity for public participation in
the evaluation of environmental factors prior to arriving at a
final decision.

A. Consideration of Environmental Issues

Remedial actions satisfy the first criterion for a functional
equivalent exception because of the mandate for environmental
assessment contained in Section 104 of CERCLA and the procedural
safeguards developed by EPA for the remedial planning process.
The language in Section 104, that directs that remedial actions,
be necessary to protect public health, welfare, and the environment,
establishes a standard mandating consideration of environmental
effects. Moreover, the procedures set forth in the National
Contingency Plan (NCP) establishes a process for conducting an
analysis during the planning of remedial actions that is basically
similar to the evaluation underlying an EIS. This analysis is
contained in the Remedial Investigation/Feasibility Study (RI/FS).
Therefore, for a remedial action to comply with the alternative but
equivalent floodplain/wetland evaluation contained in Appendix A of
40 CFR Part 6, a floodplain/wetlands assessment must be incorporated
into the analysis conducted during the planning of remedial actions
which is established by the NCP.

During the scoping of remedial response actions, the Remedial
Project Manager (RPM) or the lead Agency should identify any
floodplain or wetlands located within the site area or that could
be affected by the response action. If the area is predominately
privately owned, the RPM or the lead agency shall consult with
the Federal Insurance Administration of the Federal Emergency
Management Agency (FEMA) which has two maps that will be useful
in identifying floodplains. The Flood Insurance Rate Map (FIRM)
shows the boundaries and elevations of the 100 and 500 years
floodplains. The other map, Flood Hazard Boundary Map (FHBM),
shows the appropriate area of the 100 years zone. A copy of
thest maps can be obtained by calling 1-800-638-6620. For areas
predominately State or Fedeially owned, consult with the control-
ling Federal or State agency. Maps are available for some wetland
areas from the Fish and Wildlife Service (National Wetlands
Inventory Maps) or from local and State planning agencies.
1 If there are no flocdplaina/venTaKds located within the *it*
area or that could be aff*ct^d by * response, action, the feasibility
study should so state.- and the response action"may proceed without
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further consideration of the procedures set forth below. However
if tht «itt it located within a flooplain/wetland or if tht
proposed remedial action would affect a floodplain/wetland, the
RPM or the lead agency must conduct a floodplain/wetla'nd assessment
which will be integrated into the feasibility study, in the
RPM's discretion, the RPM Bay consult with the Regional 404 staff
(under Clean Water Act) when conducting a floodplaina/wetlands
assessment. Ploodplain/Wetland assessments shall consist of
a description of the prooosed action, a discussion of its effect
on the floodplain/wetlands, a description of the alternatives
considered and their effects on the floodplains and wetlands, and
measures to minimize potential harm to the floodplain/wetland if
there is no practicable alternative to locating in or affecting
floodplain/wetlands.

FLOODPLAIN ASSESSMENT OP ALTERNATIVES

In assessing the alternatives and their effects on the
floodplain and floodplain protection, the RPM or lead Agency should
consider such factors as environmental effects, cosjRunity welfare,
cost and technology. All possible alternatives must be considered
including the no action alternative. If one or more of the
alternatives will be located in a floodplain, those alternatives'
may not be selected unless a determination is made that no
practicable alternatives exists outside the floodplain.

If no practicable alternatives exists outside the floodplain,
and the RPM or lead agency has determined or proposes to allow a
remedial action to be located in a floodplain, then the RPM or
lead agency shall act to minimize potential harm or avoid adverse
effects to the floodplain. This includes acting to restore and
preserve the natural and beneficial values of floodplains. The
benefits of preserving floodplains in their natural or relatively
undisturbed state include not only reduction of flood hazards,
but maintenance of water quality standards, replenishment of
groundwater, soil conservation, the fostering of fish, wildlife
and plant resources and the provision of recreational areas.

The following art possible methods for minimizing potential
harm to floodplains. This list, however, does not preclude the
RPM or lead agency from using other measures that minimize
potential harm or avoid adverse effects to floodplains.

1. Use minimum grading requirements;
2. Return site to natural contours;
3. Maintain floodplain vegetation to reduce sedimentation;
4. Regulate methods used for grading, filling, soil removal,

and replacement to reduce sedimentation;
5. Require topsoil protection program;
6. Raise site above the floodplain;
7. Construct new structures or facilities in' floodplains in

accordance with accepted iloodproofing and other flood
protection measures and *ievafe structure* above the base
flood level rather <tharv filling in lir.d, wher».v«r jractiitble,
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WETLAND ASSESSMENT OP ALTERNATIVES

In ••••••ing the alternatives and th*ir effects on wetlands
the RPM or lead agency thould consider such factor* as environmental
effects, community welfare, cost and technology. All possible
alternatives must be considered includ*^ the--u) action alternative
If one or more of the alternatives will M lor • :-»d in a wetland
those alternatives may not be selected uiUsss a determination is
made that no practicable alternative exU;:s outside the wetlands.

If no practicable alternative exists outside the wetlands,
and the RPM or lead agency has determined or proposes to allow a
remedial action to be located in a wetlands, then the RPM or lead
agency shall act to minimize potential harm or to avoid adverse
effects to the wetlands. This includes action to restore and
preserve the natural and beneficial values of the wetlands. The
benefits of preserving wetlands in their natural or relatively
undisturbed state include the control of flood and storm hazards,
maintenance of water quality standards and water supply, naintenance
of natural systems, natural pollution abatement, conservation
and long term productivity of existing flora and fauna, species,
and habitat diversity and stability, hydrologic utility, fish,
wildlife, timber and food resources, and other use* of wetlands,
in the public interest including recreational, scientific and
cultural uses. All impacts caused by an action occurring in a
wetland must b* evaluated and mitigated according to any EPA
mitigation policy (or EPA Regional interim mitigation policy) in
effect at the time of the proposed action, including the effects
on the wetlands natural or beneficial value.

DOCUMENTATION OF DECISION

For all lead agency response actions proposed to be in or
affecting a floodplain/wetland the RPM or lead agency shall
document their decision in the Record of Decision (ROD). The
decision shall be accompanied by a Statement of Findings, not to
exceed three pages that includes (i) The reasons why the proposed
action must be located in or affect the floodplain or wetlands;
(ii) a description of significant facts considered in making the
decision to locate in or affect the floodplain or wetlands
including alternative sites and actions; (iii) a statement
indicating whether the proposed action conforms to applicable
State or local floodplain protection standards; (iv) a description
of the steps taken to design or modify the proposed action to
minimize potential harm to or within the floodplain or wetlands;
and (v) a statement indicating how the proposed action affects
the natural or beneficial values of the floodplain or wetlands.

B. Opportunity for Public Participation

Remedial actions satisfy the stfcond criterion for a functional
equivalent exception because current Agency procedures for
public comment on remedial action* afford the puMir an ample
opportunity for participttion in the evalusticn of envirormental

0-6 .
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factors prior to arriving at a final decision.

Appendix A, however, appears to require two furthtr public
notice requirements. One is any early public notice when it is
apparent that a proposed or potential agency action Is likely to
impact a floodplain or wetlands and the other is public*notice of
the selected decision.

Current Agency procedure requires that a fact sheet summarizing
the feasibility study response alternatives and other issues, be
provided to the public two weeks prior to the 3 week public
comment period for the feasibility study. The fact sheet will
include a statement explaining whether a proposed or potential
remedial action is likely to impact a floodplain or wetlands.
The feasibility study may be included with the fact sheet, if
possible, resulting in a five week public comment period. The
fact sheet will satisfy the early public notice required by
Appendix A.

Furthermore, current Agency procedure requires that a public
notice and updated fact sheet summarizing the ROD be provided to
the public. The ROD is also available for public review. The
fact sheet will contain the alternative selected, any effects the*
response action will have on floodolain/wetlands, and the Statement
of Findings described in the Documentation of Decision Section
above. In addition, upon completion of the final engineering
desian another public notice and updated fact sheet should be
prepared. Prior to selecting the final engineering design, the
Agency nay hold a public meeting to inform the public of the
desian alternatives and solicit comments. The public notice
and fact sheet and the availability of the ROD to the public
will satisfy the requirement for public notice of the selected
decision.

COMPLIANCE WITH OTHER FLOODPLAIN/WETLAND LAWS

The Agency has concluded that CCRCLA cleanups need not comply
with other Federal environmental standards, as a natter of law,
but that as a matter of policy, they should, except in very
limited circumstances. (See attached nemo, "CERCLA Compliance
with other Environmental Statutes"). In addition, Federal public
health and environmental criteria and advisories and State
standards shall be used, with appropriate adjustment, in determining
the appropriate response action. Therefore, the Agency should
attempt to conform to applicable state and local floodplain/wetland
protection standards.

If the Agency does not comply with applicable State and local
standards, the reason why should be documented in the record of
decision. Furthermore, the Agency must he aware of the existing
Federal laws that requlate wetlands. Section 10 of the Rivers
and Harbors Act of 1899 and Section 404 of the Clean Water Act
apply to dredge and fill activities and muse be complied with

Q-7
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eacept in very limited circumstances. (See "CERCLA Complianct
with other Environmental Statutes"), in particular the Section
404(b)(l) Guidelines promulgated by EPA should be considered in
evaluation impacts and alternatives. In addition, the Administrator
of EPA can prohibit the filling of wetlands if he determines such
activities will have an unacceptable adverse impact on municipal
water supply, shellfish beds, fisheries, wildlife or recreational
areas.

Q-8
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Clearing

1 foreman
k laborers
1 equipment operator
1 chipping machine
1 frontend loader

Fill

1 equipment operator
.5 building laborer
2 truck drivers
2 dump trucks
1 dozer

Excavation

1 equipment operator
.5 building laborer

Frontend loader, 5.5 cy

Grading

1 equipment operator
.5 building laborer
.25 equipment operator
1 scraper - 2<4 cy
.25 dozer - 300 Hp

Trench Construction

1 equipment operator
1 building laborer
1 backhoe loader

Hauling

1 truck driver
1 truck tractor W ton
1 dump trailer 20 cy

Hauling to Disposal Site(2)

1 truck driver
1 truck

Placement

1 equipment operator
.5 building laborer
2 truck drivers
2 dump trucks
1 dozer

Compaction

1 equipment operator
.5 building laborer
1 vibratory drum roller

(1) Robert Snow Means Co., Inc., Means Site Work Cost Data. Robert
Sturgis Godfrey, Pub., Kingston, MA. 1984.

(2) Personal Communication, Chem Waste Management, Emele, Alabama.
3une 1985.
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